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Some Views on ‘Lightning Rods. 

In a recent paper before the Institution of 
Electrical Engineers on ‘‘ Lightning, Light- 
ning Conductors and Lightning Protectors,” 
Dr. Oliver Lodge made a number of short 
statements in regard to the construction of 
lightning rods, which were so fitting and ap- 
plicable that they may well be read with in- 
terest. We quote a few, using the paragraph 
numbers to be found in the original paper. 

All parts of a lightning conductor from 
points to roots should be of one and the 
same metal to avoid voltaic action. 53. 
Sharp bends, corners, curves and round- 
ibout paths to earth should be avoided as 
far as possible. 54. The use of copper for 
lightning conductors is a needless extrava- 
gance. 55. [ron has advantages over every 
other metal. The shape of the cross- 
section is but little matter. Flat ribbon has 
. slight advantage over round rod, but not 
enough to override questions of convenience. 
60. If the conductor at any part of its course 
voes near water or gas mains itis best to 
connect it tothem. 65. It is not wise to 
crect very tall-pointed rods above the roof of 
i building. 66. A number of points all 
ilong the ridge of a roof is better than only 
i few. 67. Any part of a building is liable 
to be struck, and to make quite secure every 
prominent part of the outside should have a 
rod running along it. 70. In ordinary 
houses it may be well to try and insulate 
the lightning conductor from the walls, so 
is to lessen the chance of side-flash to metal 
stoves and things inside. 7%. Connecting a 
lead roof or other such expanse with a light- 
ning conductor is not an unmixed good, for 
it virtually increases the dargerous prox- 
imity of the lightning conductor, and may 
inadvertently bring it near to many objects 
which might else have escaped. 78. Over 
the top of tall chimneys it is well to take a 
loop or arch of the lightning conductor 
made of any stout and durable metal. 80. 
\ conductor detached from the building to 
be protected is safer than one in. close con- 
tact with it.” 

To illustrate how widely the great author- 
lies differ on lightning rod questions, it is 
only needful to compare the following state- 
ments made by Professor Henry A. Row- 
land at the recent annual meeting of the 
\merican Institute of Electrical Engineers, 
with the above statements, numbered 54, 
25, 56 and 70. But increase of surface can 
best be obtained by multiplying the number 
‘f conductors rather than making them flat 
hollow. * * * Theory indicates that 
the current penetrates only one-tenth the 
distance into iron that it does into copper. 
Asiron has seven times the resistance of 
copper, we should need 70 times the surface 
of iron that we should of copper. Hence I 
prefer copper wire about a quarter of-an 
inch in diameter and nailed directly to the 
house without insulators. 

After reading what both these great au- 
thorities have got to say on this most im- 
portant subject, the reader is left with the 
choice of following the advice of one or the 
other, and in either case feeling morally 
certain that he may be wrong. 

—_>- —— 

* * The Railroad Commissioners (Mass.) 
Wednesday, granted permission to Lynn and 
Boston R, R. Co. to make surface or under- 


ground alterations in Lynn, soas to adopt an 
electrical system practically through the city. 








An Improvement in Are Lamps. 


The arc lamp shown in the accompanying 
cuts is the invention of Mr. Geo. M. Lane, 
of Asbury Park, N. J. The object of the in- 
vention is to provide a lamp which will re- 
tain its proper arc under a variation of cur- 
rent strength. In order to accomplish this 
Mr. Lane dispenses with the usual spring or 
weight for adjusting the lamp, and provides 
in its stead a magnet, placed directly in the 
main circuit and so connected that the 
entire current will flow through it constantly 
even when the shunts are acting. It is 
evident that with this arrangement the re- 
taining power of the adjusting magnet will 
be directly in proportion to the strength of 





Tue LANE Arc LAMP. 


current, and thereby maintain the normal 
arc even though the current strength may 
vary to a considerable degree. Another new 
feature in this lamp is the shunt magnets, 
which are wound in sections ; the object of 
this is to make the lamp applicable to any 
system, the range of shunts being from 40 to 
60 volts. All the details of the invention are 
carefully worked out, and the lamp is evi- 
dently another step in the right direction 
of a perfect arc system. Mr. Lane, the in- 
ventor, was the organizer of the Asbury 





Park Electric Light and Power Company, | 


of which he is now the secretary and super- 
intendent. 





Another Train Telegraph System. 


A dispatch from Raleigh, N. C., says: 
A test was made, Tuesday, on the Raleigh 
and Gaston Railroad in the presence of a 
number of prominent railroad men of a pro- 
cess recently invented by Baylus Cade, 
of this county, for telegraphing to and 
from moving trains. The current is 
maintained by means of a drag which is 
attached to the car, and which slides over a 
set of wires laid along the track. Messages 
were received from the offices at Raleigh 
and Greensborough while the train was run- 
ning at the rate of 30 miles an hour. 





Prospects Good for Another Cable Line. 


Advices received at Ottawa, Ont., 
from England, state that nearly the 
entire stock, $2,000,000, has been sub- 
scribed in England for the construction 
of a new Atlantic cable, which is to run 
from the straits of Belle Isle to a point on 
the west coast of Ireland. Mr. Dobelle, a 
wealthy capitalist of Quebec, is the promoter 
of the enterprise. The Dominion govern- 
ment propose continuing their land line 
along the north shore of the St. Lawrence to 
the straits where it will connect with the 
new cable. The government will hand this 
line over to the new company, to be held 
under long lease at a nominal figure. The 
object is to give to Canada an independent 
Atlantic cable, and the government is en 
couraging its construction in every possible 
way. The government has decided not to 
accept the offer of an English company to 
lay acable from the main land in Nova 
Scotia to Sable Island, for which they had 
at first agreed to pay an annual subsidy of 
$10,000 for 12 years. 








INTERIOR VIEW OF THE LANE ARC LAMP. 


Electrical Reasons. 

The Anaconda, Mont., Review wants Mon- 
tana’s capital to be Anaconda. It says: 

What is the matter with Anaconda for 
the capital of the territory? It is the com- 
ing city of Montana, and in permanent im- 
provements is even now in the lead. We 
have the best system of water works and 
the purest water in Montana. Our electric 
lights, both arc and incandescent, double 
discount those of Butte and Helena. The 
finest hotel between St. Paul and the Pacific 
coast will be opened here next month, and 
the location of the city is the finest in the ter- 
ritory without dispute. We have competing 
telegraph lines, and all the railroads in Mon- 
tana will be herein a year’stime. Every 
facility to make the location central is here, 
and if the west side of the range, where the 
capital really belongs, will unite on the 


proposition, the location of the capital can 
be secured for Anaconda. 





“On the Security omen Disturbance 
of Ships’ Compasses by Electric 
Lighting Appliances.” 


BY SIR WILLIAM THOMSON, READ BEFORE 
THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


The danger to be avoided is sufficiently 
explained in the following short statement 
by Mr. William Bottomley, which appeared 
in the Nautical Magazine for December, 
1885 : 

‘*The following example of a case, which 
might occur in any large ship, will show 
the amount of error which may be produced 
on the compass ” [by the electric lighting 
apparatus] ‘‘ unless precautions are taken to 
guard against it. 

‘* Suppose a main lead from the engine 
room to the fore part of the ship, to light up 
100 lamps, is brought along the center of the 
ship. It may be ata distance of 10 metres, 
or 33 feet from the standard compass, and 
will run aimost underneath it. If we sup- 
pose that each lamp takes one ampere of 
current there will be a current of 100 
amperes altogether in this lead. Now, the 
effect [of an infinitely long straight cur- 
rent] on the compass [above it] at a 
distance Din centimetres is given by the 
formula 

n_ 2X75 C 
~ HD’ 


| where C is the current in amperes and H is 


the horizontal magnetic force. In this case 
we have C=100 amperes and D=1,000 


centimetres. Therefore, 
F- 20 _ 0.02 
1,000 H H 


At Glasgow the horizontal force may be 
taken as 0.15 in C.-G.-S. units, therefore the 
.02 
effect on the compass will be—-=—-. This 
15 (7.5 
will be expressed in degrees by multiplying 
by 57.3, the number of degrees in the radian, 
or angle subtended at the centre of a circle by 
an arc equal in length to the radius. There- 
fore the amount of error produced by such 
a current on the compass will be 
57.3 
——=7.6 degrees. 

7.5 

‘The foregoing refers to a single wire and 
a continuous current machine, but if an 
alternate current machine is employed no- 
effect will be produced on the compass even 
when the ship’s side is used for the return. 
When a continuous current machine is used, 
the danger of producing an error on the 
compass can be avoided by using two wires 
close to one another, but these wires should 
be well insulated from the ship’s side. If in 
any way [two points of] one of the wires is 
brought in contact with the iron of the ship 
there may be no change observable in the 
lighting, but the current may produce as 
much error on the compass as it would if 
there was only a single wire. 

‘* The following points should therefore 
be attended to in all cases of lighting ships 
by electricity : 

‘*First—With continuous current ma- 
chines two wires, well insulated, should 
always be employed. 

*‘Second—The insulation of the wires 
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should be tested periodically ; if any con- 
nection with the iron of the ship is found the 
fault should at once be made right. 

‘‘Third—When an alternate current ma- 
chine is used, a single wire may be employed 
and the iron of the ship used to complete 
the current without producing any effect on 
the compass. 

‘* What makes this question of the great- 
est importance is that the error may be pro- 
duced without ever being detected by the 
officers of the ship. On board ship the 
errors of the compass are usually determined 
during the day, in the morning and after- 
noon, but the electric light is only used at 
night. The captain may therefore carefully 
determine his errors every day, and set his 
course quite correctly ; but at night, when 
the electric light is turned on, the ship may 
be going several degrees off her proper 
course, although she is being correctly 
steered by the compass. 

‘*Tn connection with the lighting of ships 
with electricity there is another point which 
should also be attended to—that is, the 
position of the dynamo. If it is placed near 
an iron bulkhead, the upper end of which is 
near the compass, the bulkhead may become 
magnetized by induction so powerfully that 
it will produce a considerable error on the 
compass,” 

The subject was also referred to in Mr. 
Bottomley’s paper on ‘‘ The Magnetism of 
Ships and the Mariner’s Compass,” read 
before the Society of Arts, January 28th, 
1886, and published in the Journal of the 
Society for February 5th, 1886. In the dis- 
cussion which followed, and in which Cap- 
tain Creak, of the Admiralty Compass De- 
partment, Mr. Alexander Siemens and Dr. 
Hopkinson took part, it appeared that in 
three ships, lighted on the single wire system 
with direct currents, small but not unimpor- 
tant errors in the compass, due to the light- 
ing currents, had been actually observed. 
Since that time several cases have been 
reported to me of large passenger ships, 
lighted with direct currents on the one wire 
system, in which as much as four degrees or 
five degrees of error on the compass has been 
produced by the electric lighting. 

In the latest of these cases, a few weeks 
weeks ago, an error of four degrees on the 
north course was found when the light was 
put on. The light was put on and off 
several times with the ship’s head north, 
and every time the same error was pro- 
duced. 

The precautions for security which I have 
to suggest are : 

1. The use of the two-wire method ex- 
clusively (unless, which is now rarely the 
case, alternate currents are used). 

2. A differential galvanometer on the two 
mains for the lighting current to show ap- 
proximate enough equality of the out- 
going and in-coming current. A_ rough 
and cheap instrument (on the old telegraph 

‘detector ” plan) would, I believe, suffice, 
and would be valuable for the electric light- 
ing system (independently of the compass 
question) to give timely warning of any 
faults or accidental contacts or failures of 
insulation sufficient to cause any considerable 
difference in the strength of the currents 
carried by the two mains. 

3. Care that there not magnetic 
“leakage” from the dynamo (as _ practical 
men, guided by Faraday’s ideas, theory, and 
language, have now taught the scientific 
world to call it) enough to produce any com- 
pass-disturbance of practical moment. 
Captain Creak, speaking at the end of 1885, 
in the Society of Arts discussion previously 
referred to, said that in one ship the direct 
compass-disturbance produced by the gen- 
erating machine was ‘“ felt through a dis- 
tance of 55 feet,” and across iron bulkheads, 
and that it was perceptible also in other 
ships of the Royal navy electrically lighted 
on the two-wire system. 

My impression is that the improved dyna- 
mos now made have much less of magnetic 
leakage than those made prior to 1886, but 
we still want information as to their disturb- 
ing magnetic effect at such distances as have 
to be considered in connection with the 
compass question. 


is 








4. To ascertain that there is no perceptible 
compass-disturbance, or if there is any to 
test its amount, the compass should be ob- 
served whilethe current through the dynamo 
is started and stupped, either by starting and 
stopping the dynamo itself or by making 
and breaking the circuit of the field magnets, 
This should always be done before the elec- 
tric light installation is taken over 
from the contractors. It is best and most 
easily done when the ship is in dock, or lying 
steadily at anchor. On no account ought it 
to be delayed, ina new ship, till she goes 
out for compass adjustment. A determina- 
tion of the amounts of the disturbance, if 
any, for all courses of the ship can be made 
by aid of my deflector without moving the 
ship. But a sufficient practical test may be 
made by first observing the effect of starting 
and stopping the current on the compass as 


| make inquiries on all vessels fitted by them | Creak’s observations proved them to be of 


every time they come into port, in order to 
ascertain whether any inconvenience arises 
from the electric lighting apparatus ; but 
with the exception above quoted no com- 
plaint has been made. 

Referring to Mr. Bottomley’s letter men- 


| tioned in the paper, Mr. Siemens said the 


it stands; then adjusting a small magnet | 


placed on, or supported a little above the 
glass of the bowl, to deflect the compass 
about 45 deg. first on one side and then on 
the other side of its undisturbed position, 
and in each case observing the effect of 
starting and stopping the electric current. 
This effect ought not to be as much as two 
deg. in any of the three cases. 

5. A small electric lamp may safely (and 
with very great advantage in most cases of 
electrically lighted ships) be used to light 


screening effect of the decks had been en- 
tirely neglected in the calculations there 
given. 

A second case of disturbance had come 
under his notice by his being asked to in- 
spect a ship fitted by another firm, and the 
maximum deflections produced were one-half 
degree and one and one-half degree on the 
standard and steering compasses respec- 
tively. 

As regards the position of dynamos he had 
found no appreciable effect at distances 
greater than 50 feet. 

Prof. G. Forbes, speaking of H.M.S. 
‘* Northampton,” said that the dynamos re- 
ferred to by Captain Creak were placed in 
an iron room, and still the disturbance _pro- 
duced was very serious. From an examina- 
tion of machines of the type there employed 
he found that the leakage mainly comes 
from the parts of the yokes near their junc- 
tion with the cores, but he had reason to 
believe that in the more modern machines 
the leakage has been considerably reduced. 


little use in neutralizing the external field of 
| dynamos, and to be efficient the iron required 
| to be very thick. Thedecks may, however, 
| considerably reduce the action of currents 
| on the compasses, especially where the cir- 
cuits are completed between two decks ; but 
when the wires pass from one deck to another 
| the screening effect is much reduced, Al- 
|though the conductors in the single-wire 
|systen: may be placed so as not to affect 
either one of the two compasses generally 
used, yet it is very difficult to arrange that 
| neither are disturbed, as any disagreement 
between the two (especially as the difference 
may vary with the portion of the ship being 
lighted) further complicates the navigation, 
Sir William felt sure it would be far the best 
plan to adopt the two-wire system in all 
cases.— The Electrician, London, 





| ~S 
A View on the Atlantic City Electric 
Railway. 

The accompanying engraving gives 
view of one of the Sprague electric cars in 
operation at Atlantic City, N. J., drawing 
an ordinary car. 

This line has been in operation for about 
six weeks, and during this time the cars 
have made 6,464 trips, without the loss of a 
single trip, although there have been no re- 
serve cars to supplement those in use. 


a 














the compass. The effect, if any perceptible, 

of its current on the compass ought to be 

tested in the manner described in No. 4. 
Discussion (Authorized Abstract). 

In opening the discussion, Captain Creak 
said he was glad Sir William recommended 
the two-wire system, for that in itself 

yas a great safeguard against disturbance. 
So far 
trouble 
the employment of machines having con- 
siderable external field and placing them in 
positions with respect to the iron of the ship 
that such field was directed towards the 
compass. In one case, H.M.S. ‘‘ Northamp- 
ton,” where three such machines were used, 
an error of 11 degrees was produced when 
all the machines were running, and three 
correction tables were necessary. 

Mr. Alex. Siemens, as an advocate of the 
single wire system, thought it quite unneces- 
sary to use two wires, for in all his experi- 
ence, extending over many ships fitted on 
the single-wire system, only one instance had 
occurred in which complaint was made, and 
in this case the wiring was done before the 
position of the compass had been decided 
upon, the spot eventually chosen being in 
close proximity to the leads. As a proof 
that the single-wire system could be made 
satisfactory, he mentioned that his firm 


as his own experience goes, most 
arises from magnetic leakage due to 
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Prof. Jamieson mentioned the case of 8.58. 
‘*Bombay,” in which-the steering compass 
was disturbed nine degrees ; the fault was 
traced toa wire about four feet from 
compass, and remedied by running a return 
wire. 

Mr. Raworth, in corroborating Mr. Sie- 
mens with regard to the great convenience 
of the single-wire system, gave additional 
details respecting the second case mentioned 
by Mr. Siemens. 
enced by either of two converging wires run- 
ning along lower passages, according as the 


needle was parallel to one or to the other. | 


On examining the decks the iron was found 
cut away between the wires and the needle, 
and the defect was remedied by enclosing 
the former in three-inch iron pipes. 

Major Cardew described his experience in 
lighting binnacles electrically, as suggested 
by Sir W. Thomson in his note, and although 
he carefully twisted the leading wires to- 


gether the filament seriously affected the | 


compass reading. 

Sir W. Thomson, in reply, said that caution 
was necessary in arranging lamps for light- 
ing compasses, and in answer to Prof. Forbes 


expressed an opinion that alternate currents | 


if used in such lamps would not demagnetize 
the needles. Referring to the screening 
effect of decks, he pointed out that Captain 


the | 


The compass was influ- | 





The original order of the Pennsylvania 
| Co., which controls the system of street rail 
waysat Atlantic City was for six cars, each to 
be equipped with two 15 horse-power Sprague 
motors, and each to be capable of drawing 
an ordinary street car. Since the demon 
stration of its successful operation at Atlan 
tic City this order has been increased to 16 
electric cars, each capable of drawing an ad 
ditional car. 

One noticeable characteristic of this road 
is the extremely light and ornamental char- 
acter of the overhead system. 

The poles are of iron throughout the en 
tire length of the line, and are placed be- 
tween two tracks, using the double bracket 
| method of support for the trolley-wire. 


we 


* * Mr. F. A. Laughton, of Bangor, has 
appeared before the Board of Railway Com- 
missioners, in Augusta, Me., and applied 
for a charter to build an electric road at Bar 
Harbor. He proposes to at once construct 
a road three miles, from the village to the 
foot of Green Mountain, to connect with the 
mountain railroad, having it equipped and 
| in operation this season. Later on he would 

extend the line in other directions. The 
| railroad commissioners, Tuesday, renewed 
| the charter of the Mount Desert Railway for 
| three years. 
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Repairing Incandescent Lamps. 

The REvIEw presents to its readers to- 
day a representation of a new form of glow 
lamp, the manufacture of the Phenix In- 
candescent Lamp Company, of Chicago. 

A novelty in the construction of the Pho- 
nix lamp will be found in the fact that the ter- 
minal wires are left free in order that these 
may be fixed in any socket, of whatever 
make. This permits of their use on any 
plant, whether constructed for Edison, 
Sawyer-Man, United* States or one of the 
many other systems in vogue throughout 
the country. | 





| 
The user of electricity will readily under- 
stand and appreciate this new vhase of Jamp | 
manufacture and the advantages it offers in | 
the way of economy and choice of system. | 
The purchaser is now enabled to buy where | 
he chooses and he is unrestrained ; he is 
given the benefit of a wholesome competi- | 
tion, which in every business gives the con- | 
sumer the highest satisfaction. 
Another material benefit enures to the | 
consumer in the fact that there is a positive | 
value to the burned out, or broken lamp. | 
Ileretofore these have been considered worth- | 
less, and have in consequence been thrown | 
vway. The new plan of the Phenix Com- 
pany places a value on these remnants, and | 


makes it worth one’s while to save the| 
sockets of all such lamps, which the com- | 
pany will fit to new lamps for its patrons. 
The cost of plant maintenance is thus much | 
reduced by utilizing what was formerly | 
thrown away as valueless. | 
All sizes of incandescent lamps 
are made by the Phenix Com- 
pany to suit purchasers, and any 
style, shape, resistance, or can- 
dle-power, to suit the needs of 
patrons, may be obtained. 





~>_- 
Transmitting 10,000 Volt 
Currents, 

The evidence given by Mr. 
S. De Ferranti, the chief elec- 
trician and engineer to the Lon- 
don Electric Supply Corporation, 
at the board of trade inquiry on 
the subject of electric lighting 
in London, is interesting regard- 
ing the transmission of high ten- 
sion currents. 

Mr. Ferranti stated last year 
that they were now erecting at 
their central station two 10,000 
horse-power dynamos, which will 
vive, with the dynamos now 
ready, a capacity of 250,000 
lamps of 10 candle-power, in 
addition to 33,000 lamps at pres- 
ent supplied by their smaller sta- 
tion in London. He further 
stated that the company had 
contracted for the erection of 
further plant, bringing up the 
total capacity of the works to 
150,000 lamps. The company 
proposes laying down six mains 
of the concentric conductors al 
ready described in these pages, 
which are to be carried on cast 
iron brackets along the railway, 
ind provided with porcelain or india rubber 
supports for the cables. 

A large margin is provided in the mains, 
each having a capacity of 100,600 lights, and 
the mains are so arranged that any one of 
them may be thrown into connection with 
any other at the central station, so that to 
have a total failure of lighting there must be 
a break down of both mains and engines at 
the same time. 

The loss of potential in the mains is calcu- 
lated to be one-fifth of one per cent. per nile 
run. With regard to insulation between the 
inner and outer conductors, Mr. Ferranti 
has tested the insulating capacity in a num- 
ber of lengths up to 1,000,000 volts without 
injuring the insulation in any way. There- 
fore, with the pressure at which it is pro- 
posed to work, viz: 10,000 volts, there would 
be a safety margin of 10010 1. The amount 
of coal required for 100,000 lights of 10 can- 
dle power, from the experience gained at the 
London station now in operation, was 100 
tons a day of 10 hours with non-condensing 








engines, but with the engines now erecting 
at the central station it would be much less. 
Mr. Ferranti has no fear of any accidents 
occurring from a leak in the converters 
by which a tension of 10,000 volts, or even 
2,400 volts would be brought into the 
houses, as that is provided against by the 
use of automatic cut-out apparatus, which 
would burn out the fuse connecting with 
the house. The opinion of this expert is 
distinctly in favor of underground wires. 


The majority of their mains now in use are | 
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overhead, and there bas been trouble with 
the insulation, while at Nancy in France 
where his system is in operation with under- 
ground wires, there has occurred only a 
single case of defective insulation. Ap- 
parently we have something to learn in this 


respect from Mr. Ferranti.. It is proposed | 
to connect to earth at the central station, and | 


to insulate along the line in order not to 
interfere with telegraph and telephone work. 
The length of the mains from the central 
station at Deptford to Westminister, where 
one of the distributing stations will be, is 
about seven miles. The test made of the 


insulation, with a pressure of 1,000,000 volts 
was made with a Wimshurst machine, giving 
a 12-inch spark. Mr. Ferranti declined to 
commit himself as to the value of the alter- 
nating current for motor purposes, but said 
he believed that a suitable motor would soon 
be available, and that the business of his 


company was to supply electricity and allow 

the customer to do what he liked with it. 

| The cost of the mains for seven miles, in- 

| cluding excavations where necessary, would 
be seven per cent of the cost of the plant. 

Sir William Thomson, in his evidence, 













said that he considered there was great but 

not insuperable difficulty in working at 

19,000 volts pressure and he believed it could 

be practically carried out. It is stated that 
| he looks upon a high potential as no more 
dangerous than a circular saw.—Zngineer- 
ing and Mining Journal. 

—_—_o2o———_ 

* * The stockholders of the Glens Falls, 
Sandy Hill and Fort Edward street railway 
have chosen the following officers : Direc- 
tors, J. M. Coolidge, H. R. Leavens, J. W. 
Bush, W. H. Robbins, B. B. Fowler, Orville 
Smith and A V. Brayton. The directors 
then elected: President, J. M. Coolidge ; 
vice-president, J W. Bush ; secretary and 





treasurer, B, B, Fowler. 











Goldsboro, N. C.—The Goldsboro Light 
and Power Company ; incorporators, O. H. 
Foster, C. A. Barlow, and B. 8S. Jerman. 


Salem, Ore.—The Alaska Electric Power 
and Light Company ; capital stock, $300,- 
000 ; Charles E. Benn, F. O. Downing, and 
Alex. Thomas, incorporators. 


Tonawanda, N. ¥.—The Tonawanda Elec- 
tric Light and Power Company ; incorpor- 
ators, J. N. Hickey, A. G. Kent, and A. C. 
Campbell ; capital stock, $1,000, 


Chicago, Il].—Fulton and East Clinton 
Street Car Railway Company, Fulton; 
capital, $50,000; incorporators, John C. 
Martindale, Thomas A. Hardin, Charles A. 
Griswold. 


Chicago, I1l.--Champion Burner Com- 
pany, Chicago ; to manufacture liquid fuel 
and burning devices ; capital, $200,000 ; in- 
corporators, Charles E. Davis, Charles 8, 
Burton, Francis W. Parker. 


Chicago, Ill.—Economy Fluid Control- 
ling Company, at Chicago ; capital stock, 
$150,000 ; to manufacture machinery for 
controlling steam; incorporators, Henry 
Glick, E. J. Colby, Lohman Glick. 


Chicago, I11.-——-Cook County Conduit Com- 
pany, Chicago ; to construct conduits for 
all kinds of wires, cables or small pipes ; 
capital, $25,000 ; incorporators, David Sul- 
livan, J. B. Hefferman and Edward B. 
Healy. 

New York.—The Rheinhardt Manufactur- 
ing Company is for the purpose of making a 
‘rapid money changer” and electrical and 
labor-saving machines. Its trustees are 
James H. Rheinhardt, Henry L. Tarbox and 
P. Van Alstyne. 


Chicago, Ill.--Edison Fuel Oil Burner 
and Construction Company, at Chicago ; 
for the construction and operation of plants 
for steam boilers and furnaces ; capital 
stock, $100,000 ; incorporators, Robert D. 
Davidson, Stephen A. Douglas, Herlan H. 
Pech. 


Frankfort, N. Y.—The Frankfort Electric 
Light Company, to manufacture and use 
electricity is incorporated. The capital is 
$6,000. Operations are to be carried on 
in Frankfort, Herkimer county. Frederick 
C. Eaton, of Utica, James L. Sizer and 
George H. Watson are trustees. 


Pittsburgh, Pa.—A charter was granted 
to the East Pittsburgh Glass Company ; 
capital, $6,000. The business is to be trans- 
acted in Patton township. The shareholders 
are: George Westinghouse, Jr., H. M. 
Sylby, A. L. Reinman, A. F. Pow and W. 
L. McCullogh, all of Pittsburgh. 


St. Louis, Mo.—The Municipal Electric 
Lighting Company, capital, $750,000, filed 
articles of association in the office of the recor- 
der of deeds. The stockholders are: Chas. 
Sutter, 74,400 shares, and Julius S. Walsh, 
W. L. Hill, Ben. Von Phul, John M. Sellers, 
Brainard Rovison and M. F. Taylor, each of 
whom owns 100 shares. The object of the 
company is to supply electric light to pub 
lic buildings and private dwellings. 


Lansing, Mich.—The Michigan Electric 
Storage Company, at Lansing. The officers 
are Brainerd Cortrite, president; William 
Aikman, vice-president; 8. B. Coleman, 
treasurer; C. F. Burton, secretary. The 
board of directorsis composed of the fore- 
going officers, and Thomas Harris, Alfred 
Woodward, and Orren Wardell, of Detroit. 
Capital stock is $1,5000,000, divided into 
60,000 shares of $25 each. The company 
will operate the patents of Cameron and 
Harris storage battery, which will be used 
for street car propulsion. 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. 0. orders and 
checks payable to order of ELECTRICAL 
Revsew, P. O. Box 3329, New York. 

(a@" No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
setentitic subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. ; 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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The advocates of electric lighting in this 
country have long been poking fun at the 
electrical fraternity in England for the ex 
cessive deliberation which has there charac- 
terized the advancement of commercial 
lighting. But England is a conservative 
country, and Englishmen individually are 
fitting components thereof. When they do 
go into business they genera‘ly do it on safe 
and well-weighed grounds. Just now elec- 
tric lighting in England is receiving an im- 
petus which bids fair soon to catch up to 
our great progress. The London Electric 
Supply Corporation is now erecting what 
will be in magnificence of proportions the 
grandest lighting plant in the world. The 
system will be that of Ferranti. The total 
capacity will be 450,000, or nearly a half a 
million lights! The station is now supply- 
ing current to 33,000 lamps, and the above 
gigantic additions are now being made. 
Some interesting particulars are given of 
this monster plant on another page of this 
issue, and we commend a careful perusal. 





The article by Sir William Thomson, re- 
ference to which was made in these columns 
in our last issue, was unavoidably crowded 
out owing to the pressure for space. and ap- 
pears in the present issue. It will bear a 
careful reading. 


It is stated that the. proceeds of the sale of 
1,000,000 feet of the West End Land Com- 
pany’s land, which is expected to realize 
$1,000,000, will go to equip the West End 
railway of Boston, with electric power. 
The land company now owns 3,800,000 feet. 








The worth of the wonderful electric tabu- 
lating system, the invention of Mr. Herman 
Hollerith, of Washington, fully illustrated 
and described in the Review January 26, 
1889, has been recognized, and they will 
perform a large part of the work of the cen- 
sus of 1890. 


Our valued contemporary the New York 
Daily World bitterly complains that its 
private telephone for which it pays $45 per 
month is constantly crossed with other elec- 
tric service wires, and expresses a hope that 
when all the wires are underground it will 
work more satisfactorily. Rather cold com- 
fortthat. Much like hoping one will not 
get out of the frying pan into the fire. 


Present indications lead us to believe that 
the coming industrial exhibit at St. Louis, 
this fall, will be of peculiar interest from an 
electrical standpoint. Every possible faci- 
lity will be offered to manufacturers of elec- 
trical apparatus and supplies to show their 
goods to the best advantage, and from the 
energetic and business-like methods of the 
management it is not likely that any electri- 
cal manufacturers in this country will be 
left in ignorance of the advantages of sending 
their goods to St. Louis. 





The New York City Gas Commission met 
again at the Mayor’s office, Monday, and de- 
cided that a second series of bids would be 
received from the electric companies for 
street lighting. Any company which has a 
plant may bid, whether it has wires in the 
street or not. The lowest bidder will have 
30 days in which to comply with the terms of 
the contract,and companies without facilities 
for reaching the territory in their districts 
must apply to the Board of Electrical’ Con- 
trol for permits to string wires in the 
streets. 





Another argument for the removal of 
‘‘tramp” or useless wires from our streets 
and alleys, were one needed, is the use re- 
cently made of them by two young burglars 
in Philadelphia. By means of some loose 
wires these young candidates for State’s 
Prison swung themselves from a roof to an 
office window, and thereby gained access to, 
and pretty thoroughly cleaned out, the office. 
In such a case as this it is difficult to sup- 
press the wish that these wires might have 
been charged, anda new form of burglar 
trap thus extemporized. 





Our esteemed contemporary, the Chicago 
Herald, says: Up tothe present time elec- 
tricity has been devoted to noble pur- 
poses. It has made the streets of 
cities as light and as safe by night 
as by day. It has rendered hospitals 
cheerful and has given us a motor that pro- 
duces no noise, smoke or dust. Electrical 
executions would cast ignomy on elec- 
trical science. Substituting the dynamo for 
the gallows and the electrician for the hang- 
man is an outrage on applied science. These 
suggestions are certainly worthy of the con- 
sideration of legislators who are thinking of 
changing the mode of inflicting the death 


penalty. 


One of the most necessary subjects which 
should be discussed at the summer meeting 
of the National Electric Light Association is 
the question as to what shall be the legal 
insulation resistance of electric light circuits. 
There is no question on which practical 
electricians differ more at the present day ; 
and there is no factor which differs more 
widely in actual practice. Prevalent opinion 
would seem to place the resistance higher 











than good judgment would warrant, and 
ordinary practice usually makes it by far 
too low. A universal ratio between E. M. F. 
and insulation resistance per unit length of 
conductor in use should be arrived at and 
honestly lived up to. 





The thirty-eighth meeting of the American 
Association for the Advancement of Science 
will be held at Toronto, Ontario, beginning 
Tuesday, August 27, next, and continue 
for a week or ten days, the last few days 
being devoted to excursions. Arrangements 
for reduced railroad tariffs and special rates 
at hotels are being made, and information 
will be supplied by the permanent secre- 
tary, Mr. F. W. Putnam, of Salem, Mass. 
Among the papers and discussions will be 
one on the ‘ Relative Merits of Dynamo- 
metric and Magnetic Methods of Attaining 
Absolute Measurements of Electric Cur- 
rents,” opened by Prof. Thomas Gray of 
Rose Polytechnic Institute. 





The subways of New York may yet be- 
come a béte noir to those who have charge 
of them. Already it is becoming a difficult 
undertaking to get manufacturers of insu- 
lated cable to guarantee the insulation if the 
cable is to be laid in the vicinity of the 
steam pipes which traverse the down-town 
streets in all directions. As long as the 
pipes are well jacketed and tight there seems 
to be no difficulty encountered, but leaks 
are continually developing, and the results 
are insiduous and most untrustworthy. The 
endis impossible to foresee. The subway 
commission have apparently settled defin- 
itely on a policy which compels the burial 
of the wires under practically all circum- 
stances and surroundings. But we are in- 
clined to think this question of the heat from 
steam pipes will very soon become one of 
grave importance. 





JEWELLERS KEEP PACE WITH 
ELECTRICIANS. 


Non-magnetic watches are fast becoming 
a real necessity to every business man who 
needs to possess a timepiece on whose indi- 
cations he can rely. The story told in an- 
other column is not at all exaggerated. It 
is a daily occurrence for some watch to sud- 
denly stop or become greatly changed in 
rate. Every imaginable cause is assigned 
for the queer behavior. ‘‘I remember now 
in putting on my vest the watch swung 
over against the bed-post,” or ‘‘ I must have 
leaned too heavily upon that railing awhile 
ago,” or ‘‘ when I tried to blow that speck 
off the crystal I blew the works full of 
damp breath and something got rusty,” etc. 
Finally the watch goes to the jeweler for 
repairs. Nothing is found wrong, and the 
jeweler adjusts the hair spring, starts the 
watch and restores it to the owner. Though 
it now runs it will not and cannot be made 
to keep good time. Every day or two the 
adjusting lever has to be shifted. Finally 
a jeweler is found who pronounces the 
watch magnetized, and on his recommenda- 
tion new case springs and a new hair 
spring are inserted, the watch is adjusted, 
keeps pretty fair time and the successful 
jeweler is marked down as a “regular 
genius.” He has simply kept posted, and 
discovered at once what was wrong. But 
the owner of the watch, perhaps, inside 
another week happens to get close to a dy- 
namo and away goes the watch again. 

What is the remedy? The dynamo has 
come to stay and is a fixture. Electric 
motors are being introduced with a rapidity 
fairly like that of their own speed, and they 
cannot be shut out. Watches must be 
carried. But watches have for ages been the 
fruitful subject of man’s ingenuity, and this 
same inventive fever is as strong in the 
watchmaker as in the electrical engineer, 
and the remedy is already found and the 


time-honored test of practical use has left it 
invincible. The hair spring and balance 
have been divorced from steel and are now 
wrought from a material that can scoff at 
the wiles of the omnipresept magnet, and a 
really non-magnetic watch is the result. The 
gentleman who lost the bet has doubtless 
found this out and by this time has a time- 
piece which will enable him hereafter to bet 
on a sure thing. 





HIGH TENSION CURRENTS. 


In the present turmoil in this country, on 
the question of safety as between the con- 
tinuous and alternating currents, perbaps 
the most striking aspect of this Electrical 
Saurian is the calmness with which enor. 
mous pressures are discussed by its English 
projectors. Some of our arc lighting cir- 
cuits are nightly run ata pressure of 3,500 
volts, the generators being of the direct cur. 
rent type. Ouralternating current systems 
are, we believe, mostly operated at a pres- 
sure of 1,000 volts, though some of them 
double that figure. But here comes the slow 
and conservative English capitalist and puts 
his money into a stupendous plant which is 
to make a total eclipse of our largest stations, 
and this is to be all done at the tremendous 
pressure of 10,000 volts! And this is not 
the scheme of some visionary feather weig)it, 
nor the attempt of any electrical Icarus to 
reach the sun of notoriety, but it is the delil)- 
berate decision of some of England’s fore- 
most and most practical electrical engineers. 
They have not been distracted by the dis 
cussions of the Harold P. Brown doctrines 
that the alternating current is orly fit to 
finish up a dog-pound and the continuous 
current is just the thing to place in the 
hands of mothers as a lullaby for the 
infants; but they have gone to werk on 
scientific and business principles and deter- 
mined their data most carefully. A no less 
eminent authority than Sir William Thom- 
son goes on the stand and testifies his belicf 
that practical operations can be carried out 
successfully at 10,000 volts pressure. Shades 
of Mayor Grant and ex-Mayor Hewitt! 
What is this electrical imp of light going to 
do? Why, business of course. Sir William 
looks upon a high potential as ‘‘no more 
dangerous than a circular saw.” Yet our 
worthy mayor’s fiat has not gone forth 
against the thousands of these buzzing in- 
struments of torture and cruel death which 
daily whirl their myriad revolutions in this 
city. It seems to us about time to call a 
halt in this fanatical condemnation of high 
tension currents right here in New York. 
The eyes of the scientific world are upon us. 
Our electrical engineers certainly cannot lend 
themselves to be made a laughing stock of 
by their brethren abroad. The days of th: 
Inquisition are gone by. 





PROFESSOR SPICE’S LECTURE. 

Professor Robert Spice delivered his lec 
ture Thursday, June 20th, before the Ele 
tric Club to a large and appreciative gather 
ing. The members of the Electric Clu! 
have learned that when Professor Spice is 
announced asthe lecturer they may be sur 
of an entertaining and instructive discourse, 
and the experience Thursday evening proved 
no exception to the rule. The subject was 
‘“*Exact Ways of Determining Pitch,” and an 
advantage of hearing Professor Spice on this 
subject is that he is one of the highest, ii 
not the highest, authority in the matter, and 
his statements gain an interest and force in 
being first hand and not quoted. The de. 
termination of pitch for Paris, Covent 
Garden, London, and the Steinways, of 
New York, has fallen to the lot of the Pro 
fessor, and, as he says, Paris, London and 
New York may be taken as the whole world. 

Prof. Spice afterward spoke of the acou 
stic principles involved and illustrated by 
experiments, the rarefaction and condensation 
effects, and the interference of sound. The 
experiment showing the line of neutralization 
where the alternate phases of wave motion 
meet and counteract each other, was 
carefully and successfully performed, and 
in common with the other delicate experi- 
ments, called forth hearty applause. The 
‘* beat” effects caused by the alternate 
combined and interfering action of sound 
waves from two bodies vibrating at slightly 
different rates, were nicely shown and the 
method explained, wherein this beating pro 
perty is made use of in raising or lowering 
the rate of vibration of a tuning fork, or 
other vibrating body. In closing, Prof. 
Spice instanced one or two cases in which 
changes of pitch were made by him by these, 
in a way entirely mechanical means, and the 
results pronounced correct by the best 
musical authority. At the close of his 
remarks, the thanks of the Club were most 
cordially given to the lecturer. 
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LATEST BLECTRICAL NEWS 
FROM ALL POINTS. 


OUR CHICAGO LETTER. 


Eternal vigilance is the price of safety in 
electric lighting as surely as it is the price of 
liberty ina nation. We had a case in point 
here the other day. It was acombination of 
curious freaks that produced the result. 
Firstly, an are light company came along 
and ran its wires along the curb wall under 
the sidewalk, all right and proper in front of 
an untenanted building. Next came along 
lot of chaps with a corner on a bath sys- 
teu, in which hot air is substituted for hot 
water for parboiling patrons, and wanting 
al] the room possible, they plastered in the 
arc light wires as solid as the Egyptians used 
to tie up their deceased relatives. The next 
number on the programme was the nailing 
of incandescent wire moulding directly over 
and into the are light cables. Then the hot 
steamy air of the new fangled Turco-Russian 
hot -air- burn - you- till- you-sweat system 
worked it8 way into the woodwork, and 
mde things damp enough so that a blaze 
wus inaugurated by the escaping current. 
There were three “ifs,” at least, that would 
huve prevented the little burn, which, for- 
tunately cost little, but might, under other 
ci:cumstances, have been much more expen- 


Sl 


if the company had been notified of the 
intended covering of its wires by the plas- 
terers, who knew no better, or —~ 

{ the plasterers had not covered them, or 

f the knights of the bath had not wanted 
to use incandescent lights, or 

f the incandescent man had not driven a 
neil at that exact spot, or 

f the air in the room had remained dry, 
there would have been no fire. And that is 
wy I spoke about eternal vigilance as I 


aluable Franchise.—Lake View lies just 

nerth of Chicago, and will be a portion of 
the city in a comparativeiy short time. It is 
al present a city on its own hook, and has a 
municipal organization which covers the 
the township. Its people are mostly in 
icago during business hours, but go out 
there to dine, smoke and sleep and swap lies 
out profit and loss accounts. 

he other day a lot of these Colossus-of- 
‘odes inhabitants got together and organi- 
1 an incorporation called the Western 
ight and Power Company, with a capital 

$100,000, to furnish light and power. 

e president and treasurer of the company 
Wm. M. Talcott, formerly agent for the 
luwkeye Motor Company, who also does 
rvice On the special wires for one of the 
uorning daily papers here. 

he Council of Lake View has granted the 
vmpany a five to seven years’ franchise to 
rect and maintain a pole line or lines within 

township of Lake View, for public lamps 
half and full arc luminosity, at rates of 
40 to $160 perannum. The company is 
mitted to rent lamps to citizens at 40 to 
cents per night for arc, and one cent per 
imp hour for glow lamps. 

is Lake View includes Ravenswood, Ar- 
“yle and half a dozen other country places 
With metropolitan aspirations, the franchise 
s thought to be very valuable. The grant 
ontains a clause intended to guard against 
having the wires forced underground sud- 
denly in case of annexation. The plant will 
Sturt off with 103 public lamps as soon as 
these can be put in position, and work is to 
commence at once, 

‘ing Wrestling.—Blue Island, Ill., adver- 

iccd a while since for a plant which in- 
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t 
cided one 385-light dynamo, 25 double 
lamps, five miles of circuit with 40 to 45 
lect poles, strung with Candee or Simplex 
W:re, 25 mast arms, engine, etc. Bids being 
opened, there were found by the 11 repre- 
Scitatives assembled to be several compet- 
tturs, and a range of prices which scattered 
fi like an auction shot-gun. These are the 
bits as published: T. H. Co., $6,000; Ex- 
ior, $5.945; Waterhouse, $5,600 ; Sperry, 
00; Indianapolis Jenney, $5,220 ; Brash. 
125; Fort Wayne Jenney (American), 
‘75, and Western Electric, $4,000. Ar- 
nentative disputation was carried on in 
‘:ce separate languages, and scriptural quo- 
ous in colloquial latin were frequent. 
he Chicago Auditorium Building, which 
ers an acre and a half of ground, and 
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1early completed in some of its parts. In 
the hotel portion the New Haven Clock 
Company will place one of the ‘‘ Hartford 
combined clock, automatic guest call and 
aununciators.” When the guest leaves 
word to be called ata certain hour the clerk 
piugs a hole beneath the number of the 
room where the vibrating bell is on duty 
hear the guest’s bedside. The particular 
hole plugged is that which indicates the 
time mentioned. The clock goes pegging 
along till the hour arrives, when the proper 
Contact is made by the plug and the time 
Wheel, and for two solid minutes that rattle- 
trap keeps up its clatter unless the guest 
Wwakens sufficiently to get up and push a 


ich is being wired by Leonard & Izard, } s 





button to notify the clerk he has enough. 


Then too there is the ‘‘ Porter Electric 
Messenger,” put in by the same company. 
It is a sort of American district call box, 
with 30 different calls, supplying the guest 
with nearly everything my 2 likely to wish 
for, unless he is from some uncivilized 
portion of the earth. A dial in the office 
corresponds with the smaller boxes, and 
upon this are two hands one of which gives 
the number of the room—the other the bever- 
age—milk—water, etc., placed radially from 
the center to the circumference of the disc. 

All the clocks in the house will be run by 
electricity from the Western Union regulator, 
and the moralist will be reminded of the 
flight of time in a“ hall, parlor and public 
room of the hotel. This department will be 
the only department of the establishment 
which will go on tick, though everything 
about the establishment will be done on time. 
4,600 incandescent lamps will light the hotel 
portion of the building alone, while the 
theatrical and business portion will require 
some thousands more. 

F. W. Horne, western agent of the Excel- 
sior Company, has _— sold a lot of 60 
double arc Excelsior lamps to the. consoli- 
dated Light and Power Company, of Kansas 
va Kansas. 

he Electrical Supply Company at Chi- 
cago has just brought out an insulating joint 
for gas fixtures, which permits of any re- 
quired angle, being maintained without in- 
jury. The joint is of the ball and socket 
form, and can be applied and fixed without 
the aid of pipe tongs. C. C. H. 

Chicago, Ill., June 24, 1889. 





OUR BOSTON LETTER. 

The Overhead System on Boylston Street.— 
Poles are now being set for the overhead 
wires of the West End street railway on 
Boylston street, from the Back Bay Park 
entrance of Beacon street to Park square. 
Some formidable opposition has been raised 
to a wholesale trimming of the trees along 
by the Public Garden and quite properly 
too, for Bostonians are justly proud of these 
lords of the forest on city streets, and it is 
hoped some sort of a compromise may be 
arranged even if it calls for additional poles. 
The Charles Street Line is also now equip- 
ped with poles for the overhead wires. 

The Robinson-Foster System in Newbury- 
ort.—The electric power plant of the Ro- 
inson-Foster Company has been started in 

Newburyport, in spite of legal objections 
over technicalities of the company’s charter, 
and several factories are obtaining satisfactory 
power from it. 

Electric Lights Delight Whitman. — The 
electric plant at Whitman, near Brockton, 
was started for the first time Monday even- 
ing, and the occasion was a gala one for the 
town, everyone turning out to inspect and 
pronounce judgment on the new illuminants 
It is needless to say the judgments were en 
tirely favorable. Mr. W. A. Harris, for- 
merly with the Thomson-Houston Com- 
pany, is the superintendent, and the capacity 
of the plant is 50 arc lights and 500 incan- 
descents. 

An Important Appointment.—It is reported 
that Mr. 8. F. Pearson has been appointed 
engineer to superintend the entire recon- 
struction work of the West End Company 
as far as it concerns the power plants for the 
electric systems, Mr. Pearson is a young 
man, having been graduated from Tuft’s 
College in 1883, and has already established 
a reputation as a hard and earnest worker, 
possessing much executive ability. The ap- 
pointment was unsolicited, a is said to 
have been as much a surprise to him as to 
his friends. 

The Thomson Electric ee | cards 
of invitation from the Thomson Electric 
Club called together a large audience at As- 
sociation Hall, Lynn, on Tuesday evening to 
hear a lecture by Mr. George W. Mansfield, 
of the street railway department of the 
Thomson-Houston Company, on “ Electric 
Railways.” The meeting was called to or- 
det by Mr. E. Wilbur Rice, the vice-presi- 
dent of the Club, who introduced the 
speaker of the evening. Mr. Mansfield has 
already established a reputation hereabouts 
for always furnishing something interesting 
and in language easily understood, and this 
occasion was no exception to the rule. An 
interesting discussion arose at the close of his 
paper, which was joined in freely by many 
present, and gave testimony of the benefits 
sure to follow frequent gatherings of this 


sort. 

Hearing on Salem’s New Comey — The 
Salem aldermen, Tuesday evening, gave a 
hearing to Frank S. Pushaw and others who 
had petitioned for leave to set poles and 
wires for the purpose of lighting and 
7 the Westinghouse system. Hon. W. D. 

orthend ap for the petitioners, and 
H. P. Moulton forremonstrants. Mr. Alex- 
ander of Hyde Park appeared as a witness for 
the proposed new company, and stated that 
the company did not propose to antagonize 
the present compen. but would mainly 
cater to lighting dwellings, and would estab- 
lish a plant costing about $40,000. After 
some testimony by both sides, the aldermen 
a. taking the matter under consider- 
ation, 





Inspecting the Electric Road.—Mr. C. G. 
Goodrich, vice-president of the Minneapolis 
Street Railway System, was in town last 
week, being shown over the various electric 
lines of the West End road by President 
Whitney. vw. 

Boston, June 24, 1889. 





OUR TORONTO LETTER. 
To THe EpiTor oF ELEcTRICAL REVIEW : 

Electrical Fire Insurance is one of the im- 
portant elements of security in connection 
with the investment of capital in the insur- 
ance business that will require arranging and 
re-atranging in Canada. I don’t know how 
good rates are given by the insurance com- 
panies in the United States on electric plants 
as compared with rates on similar risks in 
other lines of industry, but I do know that 
that in Canada the rates are more than 
double what they ought to be, and I think 
at present that most of the electric light com- 
panies of Canada are carrying their own risk. 
There is no valid reason that I can see for the 
exorbitant rates ; it may be that none of our 
insurance men have | yin any attention to 
electrical matters, and confound electricity 
with the lightning that burns up so many 
barns over the country. 

The Canadian Electric Company of Am- 
herst, in Nova Scotia, have purchased an 
outfit of fine tools from the London Machine 
Tool Company, and have gone into the man- 
ufacture of incandescent dynamos, tele- 
a. call bells and electrical appliances. 

hey are now busy getting up an exhibit for 
the St. John summer carnival. 

The Consumers’ Gas Company of Toronto 
have lately discovered that it is quite to their 
interest to go into incandescent electric light- 
ing. A good number of the citizens and the 
majority of the aldermen are not quite satis- 
fied, however, of the benevolent intentions of 
said gas company, and so have refused to 
grant them a franchise. This gas company, 
like a good many others, has grown rich, as 
the people think, at their expense, and it is a 
little doubtful if a franchise will be granted 
to them lest an extension of their monopoly 
might result in their’ becoming possessed of 
the complete control of all the lighting busi- 
ness of the city. The city fathers have 
learned from experience that protective 
clauses in the charters or franchises extended 
to such corporations, does not always gain 
for them the ends desired to be accomplished. 
There are two sides to this question ; I think 
the gas company are fairly entitled to the 
franchise, and I think further that they have 
only themselves to blame for not having one. 
They were strongly urged, about two years 
ago, when other gas companies were 
combining gas and electricity to do the 
same thing, but they then could only get 
their fingers far enough above the tar to 
fight the electric light business. They now 
learn—a little late, perhaps—that gas cannot 
run everything. 

On Dit, that the town of Brockville has 
decided, after due inspection and considera- 
tion to adopt the Slattery Induction system, 
and put in a 1,200 light plant. 

“SYNTAX.” 
Toronto, Ont., June 24, 1889. 





The Louisville Courier Journal says: 
Electricity may take away the street-car 
mule’s job, but it cannot rob him of his fame. 





The Consolidated Electric Light Company, 
of New York, has just declared a quarterly 
dividend of one per cent. payable through 
the treasurer, Mr. George H. Lewars, on 
July first. 





The Bloomington City Council last week 
accepted the new clectric light plant in- 
stalled by the Fort Wayne Jenney Electric 
Light Company. There are 219 arc lamps, 
and the cost of the plant to the city was 
$78,000. 


According to a Paris paper Edison has 
combined the phonograph with the clock in 
a most ingenious manner. Instead of strik- 
ing the hour the clock calls out, in well 
modulated tones: ‘‘ Dinner time,” ‘‘ One 
o’clock,” ‘‘ Two o'clock,” etc. Workmen 
will be particularly pleased with a clock 
that tells them audibly that it is time to 
quit. 


Mr. R. M. Field and Mr. B. F. Stevens, 
directors of the Phonograph Doll Company, 
returned to Boston, Tuesday, from New 
York, having, it is reported, successfully 
completed all negotiations between Mr. 
Edison and the company insuring his hearty 
co-operation in its affairs. Mr. Edison it 
is stated will begin at once manufacturing 
dolls for both this country and Europe, and 
expects to deliver 1,000 dolls a day for each 
country, beginning about August 1. 














FROM FLOOD-STRICKEN WILLIAMS- 
PORT. 

The Effect on the Local Telephone Ex- 
change.—The flood on the west branch of 
the Susquehanna was the highest by six 
feet of any freshet since the settlement of 
the valley by the whites about 1760, being 
over 83 feet above low water mark. The 
water rose rapidly from 12 to 80 feet at 
the rate of two feet per hour at Williams- 
port, Pa. Some 250 instruments of the 
Central Pennsylvania Telephone and Sup- 
ply Company were submerged in the Wil- 
liamsport Exchange alone, and nct less 
than 350 of the 525 subscribers were with- 
out service for several days. Many cannot 
be served even at this date. 

Destruction Everywhere.—Many miles of 
pole line were destroyed ; all wires crossing 
the river and creeks at all points were swept 
away. There was nine feet of water in 
front of the Exchange building at Third 
and Pine streets. At Lock Haven some 40 
of the 60 subscribers’ instruments were 
under water. Here they received a deluge 
of mud and water. At Milton many miles 
of pole and wire were carried off, and 
quite a number of instruments were under 
water. The lines along the Juniata Valley 
suffered to a proportionate extent, and much 
time will be required to replace them and 
furnish all with service again. 

Improvements in Rebuilding.— We learn it 
is the intention of the company, where ever 
practicable to rebuild the lines that suffered 
so severely and that have been interrupted 
before on similar occasions, and also to erect 
new and improved lines away from the river 
and other submerged districts to avoid future 
annoyances of this character. 

How the Edison Company Suffered.—The 
station of the Edison Illuminating Company, 
Williamsport, although located on the 
highest point in the city proper was sub- 
merged, some three or three and a_ half feet 
in the engine and dynamoroom. Thestation 
shut down on Saturday morning and new 
dynamos were shipped as soon as they could 
be transported by the railroad company. 
The station started again after being shut 
down for 10 days. Its rival, the Gas Com- 
pany suffered to almost as great an extent, 
all of their mains and meters were filled with 
water, so that consumers of illuminants 
were dependent upon the Standard Oil Com- 
pany for their supply and even that was 
limited for a day or two. The inconvenience 
may prove a blessing in the end to the com- 
panies as well asconsumers. They hailed the 
return of the incandescent light with a feel- 
ing of appreciation that can only be experi- 
enced after being deprived of a convenience 
for a short time. ** ELECTRIC,” 

Williamsport, Pa., June 24, 1889. 





A Magnetized Watch Loses Its Owner 
Champagne for a Party. 

*« It’s just 3 o'clock.” 

‘“‘Tt’s twenty minutes after 4” 

‘« Bet you wine for the party I’m right,” 
said the first speaker, emphasizing his re- 
mark by snapping down the heavy gold lid 
of his watch. 

“‘Done” said the other. 

Then the two gentlemen started for the 
City Hall clock, where it was found that the 
one who had laid the wager was nearly an 
hour and a half behind time. Indeed his 
watch had stopped. 

An Evening World reporter, who chanced 
to be present, never saw such an expression 
of surprise as that which was on the loser’s 
face. It appeared that he had been visiting 
an electric light plant and the steel in his 
watch had become magnetized. 

As the subject of electric motors for cars 
is interesting just now, inquiries were made 
of some electricians as to the effects of the 
current on the passengers. 

‘It is a question that is very interesting.” 
Electrician Hyalssaid : ‘‘ There will be a great 
deal of electricity generated, and all the iron 
used in the car’s structure will undoubtedly 
become magnetic, also the rails over which 
the cars roll are liable to be magnetized 
through induction. Now, what will be the 
effect remains to be proven. Of course, the 
magnets will grow stronger and stronger.” 

“*Would a man’s watch be spoiled by his 
riding in an electric car?” asked the re- 
porter. 

“It might. Indeed it is quite likely. 
Twould be something of a joke, however, 
if a fellow should ruin a hundred-dollar 
watch for a five-cent ride.” 

‘I don’t think there’s any doubt about the 
current affecting watches,” said Jeweller 
Edwin A. Turall. ‘‘ I’ve just had a pretty 
stiff controversy on that subject myself. It's 
a well-known fact that electricity mag- 
netizes iron, and there’s no getting around 
it."—N. Y. Evening World. 
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x" The telephone service in Macon, Ga., 
is on the increase 

«*, The long-distance telephone is ex- 
pected to be in working order at Newport, 
R. I., very soon. 


x*, The new multiple switchboard for 
the Telephone Exchange, at Newport, R. L., 
has arrived and will be placed in position 
immediately. 


x", The recent thunder storm was the 
worst the Bell Company has ever experi- 
enced in St. Louis, and did much damage to 
the local telephone exchange. 


x, The directors of Erie Telegraph and 
Telephone Company have organized by the 
unanimous election of Levi Sprague, presi- 
Chas. J. Glidden, secretary and 
treasurer, 


dent ; 


y*, ‘‘ Cape Cod,” in the Boston Post, says 
that the Erie Telephone’s average net earn- 
ings per subscriber for year endiug March 
31, 1889, were $21.50, compared with $38.19 
five years ago. 


x", The Fairmont, Neb., telephone ex- 
change is athing of the past. Manager 
Drake, of Omaha, has given orders for the 
taking out of all phones remaining in use. 
Ile says the line to Crete will be completed 
July 1. 


»*, The many warm friends of Mr. H. L. 
Storke, will be pleased to learn that he is 
now recovering rapidly from his severe ill- 
ness, and in a comparatively short time will 
undoubtedly be among his telephone friends 
here again. 


»*y The new telephone line connecting 
West Buxton, Me., with Buxton Centre 
Bar Mills and Salmon Falls, is now in work- 
ing order, and itis expected that the line 
will be extended to Saco, thereby giving 
connection with the lines of the Bell Com- 
pany. 

«*, The linemen of the Hudson River 
Telephone Company are now engaged in 
stringing the wires for the extension of the 
lines of the company to Pine Bush, Ulster- 
ville, and Walker Valley, for which the 
poles were erected some time since. 


x» The Iowa Union Telephone Company 
will soon enter upon the work of rebuilding 
its exchange at Sioux City. The company is 
building no additions to its toll line system 
this summer, but it is doing a good deal of 
work in reconstructing its exchanges, espec- 
ially those in the better class of towns. 


y*» The secretary of the National Tele- 
phone Exchange Association is now prepar- 
ing the blanks for the annual statistical re- 
ports. These will be mailed in a few days, 
and it is hoped that the members will fill 
them up and return promptly. Several new 
features will be noticed this year. 


«*, It has been decided in France that you 
can insult a man all you please over the tele- 
phone. A man of well known Boulangist 
ideas called up M. Carnot and anonymously 
addressed insulting language to him. The 
police succeeded in ascertaining the owner 
of the voice, but the court found that he 
had not committed a misdemeanor, 


x", Sheriff Melick, of Lincoln, Neb., has 
the following to say concerning the tele- 
phone service in that city, according to the 
Daily Journal; ‘‘ T hope they won't attempt 
to pound the telephone company of the city 
for incompetency, for I consider the service 
very good. I called up Omaha the other 


evening and had a man arrested in just four 
minutes from the time I rung my ’phone. 
I find the service equally as good as that 
generally.” 





x", The New York Telegraph Club now 
numbers 175 members. They moved into 
their new club rooms, corner of Fulton and 
Church streets, Tuesday night. 


x*» The United States Circuit Court at 
Boston was called upon, the ist instant, to 
consider another point in the bill in equity 
to cancel the Bell telephone patent on the 
ground of prior invention by Reis, of Ger- 
many, by Gray, by Drawbaugh and others, 
also on the ground of fraud by Bell in the 
patent office. The Bell Company originally 
demurred on the ground of no authority by 
the United States to bring suit. The 
Supreme Court overruled this demurrer and 
ordered the company to answer. They 
answered and filed a plea. The United 
States filed replication. Now the United 
States asks that an examiner be appointed to 
take the proofs, and the Bell Company asks 
the Court to restrict proofs to the fraud 
issue, on the ground that many of the other 
grounds for the repeal of the patent set up 
in the bill are before the Circuit Court in 
other cases. 

—___# => e 


A Telephone Story. 


A St. Louis man relates the following in 
an exchange: ‘‘ The positions in which 
modern inventions place men at times are 
ludicrous. Some time since I ordered a tele- 
phone put into my residence. In a few days 
the machine was in working order. My 
wife is a very delicate, nervous woman, and 
has her mind so enthralled with Damon and 
Pythias and other Greek lore and the drama 
in general that she knows nothing of busi- 
ness, nor can she comprehend the peculiar- 
ities of modern science. About ten minutes 
after I had got through instructing my wife 
how to secure the benefits of the new insti- 
tution and had left the house the bell rang. 
Mrs. H. grew somewhat excited, but she 
managed to catch the enigma: ‘Send mea 
ham and two dozen young onions to 172 
street.’ She noted it down, said she guessed it 
was all right, and had just hung up the ma- 
chine for repose, when she was recalled to 
listen to a request for eight pounds of vermi- 
celli and a bushel of potatoes for 3908 —— 
avenue. Then some one called her up and 
asked that three hens, a sack of oats and a 
jug of molasses be sent to him. She had 
just retired when some one called her up 
and asked: ‘ Have you any fresh mack- 
erel?’ She seldom indulges in slang, but 
she had got plumb full of wonder and vex- 
ation, and asked in reply: ‘ What do you 
take us for—a whaling ship?’ Some in- 
nocent capped the climax by ringing up and 
asking her: ‘ What is the price of clothes- 
pins by the gross, in Chicago?’ Then she 
hunted the cook and sent her post haste 
down town to inquire what in the world I 
had introduced into our home. She sent 
word that people were ringing her up and 
asking all sorts of questions about things she 
had never thought of except when she sat 
down to eat them. But I had gone out col- 
lecting, the cook couldn’t find me, and I 
didn’t get home until everybody was asleep. 
I noticed that the furniture of the house was 
topsy-turvey, and was just standing over my 
wife’s couch contemplating her beauty in 
repose and wondering whether to disturb her 
and inquire whether my effort to contribute 
to her comfort by telephone had made the 
day pleasing, when she softly murmured in 
her dreams: ‘No, we are out of cabbage,’ 
and awakened. Just at that moment the 
machine rang, and I responded, to receive 
an inquiry as to when the first owl car 
passed my store. There was consternation 
in my household that night, and the persis- 
tent telephone roused me early next morning 
with an application for a dozen eggs and 
two loaves of bread. I threw the trumpet 
down and turned to dress, only to be con- 
tinually interrupted with constant ringing, 
and I let the affair ring. At the breakfast 
table my wife began to relate her struggles 
of the previous day, when my glance fell on 
an advertisement of a firm which I will call 
‘Green & Packer, grocers.’ The ‘ad.’ in- 
structed customers to order by telephone, 
and quoted my number. That was the 
secret of the disturbances.” 





The Alexandra Palace Telpher Line. 

The new telpher line at the Alexandra 
Palace promises to be one of the electrical 
triumphs of the year, says our esteemed 


contemporary the London Electrical En- 
gineer. Not only will the trains run 
at two-minute intervals, carrying some 


1,000 passengers an hour (the contract 
stipulates a minimum of 750), but beyond 
this the gradient is an extraordinarily steep 
one, especially for a railway running with- 
out cogged rails, being not less than one in 
eleven, considerably steeper than Highgate- 
hill. The line, which runs from Wood 
Green Station to the Palace, is nearly half 
a mile in length—650 yards is the exact 
length—with a curved terminus at the end 
to allow the trains to return without detach- 
ing the locomotives. The line is a rigid one, 
consisting of two rails, the up and down 
lines, carried about 25ft. above the ground, 
on rows of stout double posts strongly bolted 
and braced together. These post carry 
transverse pieces at the top, furnished with 
iron plates, to which the rails are bolted. 
The rails are heavy ordinary rails with heads 
or rolling surface of circular section. The 
train is to consist of five carriages, and each 
of these to hold five persons, slung like a 
long garden seat, with its back to the posts, 
boxed in somewhat like a cab for five would 
be, and properly guarded at its ends and in 
front. The locomotive weighs, with the 
driver, about 2icwt. The driver sits on top 
as he would on a tramcar, and controls the 
switches and the automatic brake ; the pas- 
sengers, of course, will hang down below 
the line, but still, at some distance above the 
ground, carried along amongst the tree-tops. 


The locomotive is capable of exerting 
15 h. p., and draws the weight of five 


tons at six miles an hour. The difficulty 
chiefly to be encountered was that of 
obtaining sufficient frictional contact for 
the steep gradient. The ordinary roll- 
ing friction of locomotives can be taken 
as about 350lb. per ton. This when the 
locomotive only weighs a little over one ton, 
would not be enough, and the system of 
wedge contact has been employed, as equally 
effective and not so expensive as the ratchet 
gearing often employed for steep railways. 
In this system, the circular head of the rail 
fits fairly tightly into the grooves of the 
driving wheel, which are tapered at an angle 
of 60 deg. This is found to give a grip of 
1,0001b. per ton weight of the locomotive. 
The Alexandra Palace is taking on a new 
lease of activity under the organizing man 
agement of Mr. Lee Bapty, of Manchester 
and Glasgow exhibition fame, and the erial 
telpher line, the first electric overhead pas- 
senger railway in England, will no doubt 
add greatly to its success, and secure to the 
telpher company a large share of public 
notice. The enterprise is being carried out 
for the Mines and General Telpher Com- 
pany of 15 Great George street, the work is 
being done by the United Electrical Engi- 
neering Company, who are the contactors to 
the Telpher Company. It is hoped that the 
line will be ready to open on Whit Monday, 
in which case the whole work will be car- 
ried out within five weeks. This could only 
have been done by reason of the complete 
organization of manufacture of the different 
parts by the United Company and the com- 
panies working in conjunction with them. 
The building of the telpher locomotives, the 
dynamo, and the engines has been carried 
out by Statter & Co., at West Drayton, the 
switches, fittings, and small gear at the 
United Company’s Joblochkoff works on 
the Albert embankment, and the boiler 
being the only machinery having to be ob- 
tained outside. The present contract for 
the line is for three years, and the prices for 





passengers are to be 2d. for the up 
journey and 1d. for the down. 
_ ~_>-— 


«*, Some time ago the Police Committee, 
of Montreal, decided to accept an offer from 
the Bell Telephone Company to erect four 
police alarm boxes, connected with the cen- 
tral and other stations, freeof charge. These 
boxes are now going up. including Victoria 
square and the corner of St. Lawrence and 
Craig streets. Should the experiment prove 
of value the committee will adopt the 
system, and place boxes in all parts of the 
city. 





Pilfering Telegrams, 

Our esteemed contemporary the London 
Electrician gives the following interesting 
account of a recent attempt at telegraphic 
robbing in Spain: 

An ingenious and determined attempt to 
intercept the signals passing along the Mar- 
seilles cable of the Direct Spanish Company, 
was recently discovered in the course of 
some repairs to the underground lines in the 
streets of Barcelona. The superintendent 
found that at one spot the ground had been 
undermined and the four cables cut, the con- 
ductors on both sides being connected to 
insulated wires, which were taken to the 
wall of the house opposite. Outside this 
house the leads from each cable were con- 
nected together by a binding screw, so that 
communication between Marseilles and Bar- 
celona was not interrupted. A careful in- 
quiry was at once instituted by the authori- 
ties, and it was speedily discovered that the 
wires had been, at a period which can be 
traced, led into the cellar of the house oppo- 
site the mine, the hole in the wall having 
since been carefully bricked and plastered 
up. Fortunately the Direct Spanish Tele- 
graph Company has, in consequence of 
certain occurrences which took place at an 
earlier period, adopted a system of working 
which makes it impossible to read the inter- 
cepted signals. As an instance of the in- 
genuity with which the attempt was made 
it may be mentioned that, instead of merely 
binding the wires forming the sheathing of 
the cables with small wire, clasps with 
screws to tighten them had been provided, 
which kept the outer wires in place, after 
the cables had been cut through. The 
Spanish Government Telegraph Adminis- 
tration have taken the matter in hand, and 
every effort is being made by the authorities 
to secure the culprits. It is notnecessary to 
go very far to seek the reason of this nefa- 
rious scheme. The Marseilles cable carries 
the important Bourse telegrams between 
Paris and Barcelona, and early information 
during the recent speculation fever was well 
worth the risk of detection. As it happened, 
however, owing to the precautions alluded 
to, the design must have been entirely frus 
trated. 


are 
The Telephone. 
[From the San Francisco Chronicle.] 

He had never seen a telephone, and his 
friend was showing him how it worked. It 
was in his office. He called up his house, 
and the wife came to the telephone. ‘‘ My 
dear, Mr. Jones is here, and I have asked 
him to come up to dinner.” 

Then he turned to Mr. Jones and said : 

‘* Put your ear to that and you'll hear her 
answer.” 

He did, and this was the answer : 

‘Now, John, I told you I would never 
have that disagreeable wretch in my house 
again.” 

‘* What was that ?” spoke out Mr. Jones, 
Women are quick. A man would have 
simply backed away from the telephone and 
said no more. She took in the situation in 
a second when she heard the strange voice, 
and quick as a flash came back the sweetest 
kind of a voice : 

‘“Why, Mr. Jones, how do you do? I 
thought my husband meant another Mr. 
Jones. Docome upto dinner. I shall be 
so glad to see you.” 
>. 

«* Electric cars in Louisville, Ky., were 
started, Monday, and were thronged all day. 
Curious crowds lined the sidewalks to see 
the cars go without the aid of Kentucky 
mules. 





«*s A number of telephone subscribers in 
Kansas City, Mo., ordered their instruments 
taken out on account of increased rates. 
Superintendent Smith of the telephone com- 
pany stated that the first rate for residence 
subscribers within the three-quarters mile 
limit was $48, It was then changed to $72, 
but the rate to old subscribers who had not 
removed was still left at $48 ‘‘ In order to 
equalize matters,” said Mr. Smith, ‘‘ we have 
now fixed the rate at $60. This is a reduc- 
tion to some and an increase to others, and 
will not add a dollar to the company’s 
revenue.” 
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A New Fire Alarm System. 

The accompanying cuts illustrate a new 
fire alarm system lately perfected by the 
Viaduct Manufacturing Company, of Ballti- 
more, Md., on the magneto principle. The 
creat need in this particular line of enter- 
prise for a long time past has been felt to be 
the operation of fire alarms upon this prin- 
ciple, in order to overcome the time, labor 
ind expense incident to the use of batteries. 

This company have been experimenting 
for some months past to produce a system 
hat would be perfect in every respect, and 

ieir efforts have at Jength, after many 
hanges and alterations, met with success, 
ind they are now prepared to furnish all the 
ecessary information required and to fill 
rders without delay. 

Itis specially adapted for use in small 
owns of from 1,000 to 2,000 inhabitants, 
nd in factories, school-houses, or other 
irge buildings where it is desirable to es- 
iblish quick and direct communication 
vith a fire alarm department, engine house, 

The expense of maintenance is little or 
othing, as no battery is required to be kept 

1 order, except a small open circuit one to 
yperate an alarm gong. By reference to cut 
No. 1 it will be seen that the apparatus for 
he engine house consists of a magneto sig- 
ial bell, an annunciator drop, vibrating 
ell, and a battery box, to contain two cells 
if battery. When an alarm is sent in from 
he street box, shown in cut No. 2, it causes 
he annunciator drop to fall into a specially 
levised circuit closer, which closed a local 
vire on the vibrating bell, causing it to give 
: continuous alarm until the drop is replaced 
in its normal position by the attendant. 

He is then required to answer the alarm by 
ignaling back on the magneto bell. This 
)perates the magneto extension bell in the 
treet box, which signifies that the alarm 
has been received. 

The alarm boxes can be placed upon poles 
ind buildings, or in any other convenient 
position on the streets. As many boxes as 
may be desired can be placed on one cir- 
uit, provided it runs ina particular direc- 
tion from the engine house. 

In addition to the magneto extension bell, 
he street box contains an improved light- 
ning arrester to protect the instruments and 
1 magneto generator. The simple act of 
pening the door automatically actuates the 
renerator, thus sending the alarm to the en- 
vine house. A very slight movement of the 
door is sufficient for the purpose ; conse- 
juently, no experience is required to oper- 
ite it. 

When it is not desired to have anyone in 
onstant attendance at the engine house a 
tower bell can be arranged to give a general 
itilarm automatically. 

The simplicity, efficiency and cheapness 
of the system will commend it to the citizens 
of all small towns. 

2 i 
Subway Matters in Omaha. 

A petition signed by the Union Pa- 
cific Railway, Western Union Telegraph 
Company, Omaha Street Railway, Omaha 
[lluminating Company, Nebraska Telephone 
Company, Postal Telegraph Company, Am- 


erican District Telegraph Company, and the 


C‘homson-Houston Electric Light Company, 
has been presented to the Omaha City 
Council asking that they consider the feasi- 
bility of the City of Omaha putting in a 
general conduit system of approved char- 
acter, and leaving the right of way to the 
various companies using electric wires in 
this city, at a reasonable price upon the in- 
vestment. The petition was referred to the 
committee on gas and electric light. The 
Omaha Subway Company ask that they in- 
stead of the city should have the privilege of 
putting in the subway. 
— emo 
.... The regular semi-monthly meeting of 
The Cincinnati Division Order of Railway 
Telegraphers, was held last week. Besides 
the usual routine business the evening was 
devoted to the election of officers for the en- 
suing fiscal year. Statistics show a healthy 
condition of affairs during the year just 
ended, which will compare very favorably 
with its predecessors. 








The Canadian Pacific vs. Western Union 
Co’s Suit. 


In the Supreme Court at Ottawa, Ont., 
Friday, the judges dismissed, with costs, 
the appeal in the case of the Canadian 
Pacific Railway and the Western Union 
Telegraph Company. This was an appeal 
from the judgment gained by the Western 
Union Telegraph Company, in suit against 
the Canadian Pacific Railway and the New 
Brunswick Railway Company. The tele- 
graph company made an agreement with the 
European and North American Railway 
Company by which they were to have ex- 
culsive rights to the roadbed of the railway 
westward from St. John, N. B., the railway 
company binding itself to provide and dis- 
tribute along the roadbed the cedar posts 
required for telegraph lines, the poles and 
the entire line, when erected, to be the sole 
and exclusive property of the telegraph com- 
pany. The action was brought to restrain 
the appellants and the St. John and Maine 
Railway Company from erecting a telegraph 
line, or in any way interfering with the 
privileges of the Western Union Telegraph 
Company. 

.... A deed of conveyance from the 
Baltimore and Ohio Telegraph Company, of 
Louisiana, Missouri, Baltimore county, 
Massachusetts, New Jersey, etc., etc., to the 
Western Union Telegraph Company, of date 
April 2, 1888, carrying out the sale of the 
Baltimore and Ohio Telegraph Company 
property, wherever located, to the Western 
Union Company, was placed on record in the 
clerk’s office of the Superior Court, at Balti- 
more, Tuesday. The transfer is the natural 
sequence of the purchase of the majority of 
the Baltimore and Ohio Telegraph stock by 
the Western Union on October 5, 1887. 
The deed releases the Baltimore and Ohio 
Telegraph Company of Baltimore county 
from executing to the Baltimore and Ohio 
Railroad Company the $6,000,000 in bonds 
agreed to be executed and delivered to the 
Baltimore and Ohio Railroad Company as 
security for the advances made for the con- 
struction of the telegraph lines, and this, 
and the nominal sum of one dollar, is the 
consideration named in the deed. 
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...- Brazil has declared lapsed the privi- 
lege for laying a cable from Rio de Janerio 
to the United States, and will advertise for 
proposals to construct one immediately. 


.... Le Temps, of Paris, says that Ger- 
many is treating with Belgium in regard to 
the laying of a cable from Ostend to Port- 
land, Maine, in order to render these coun- 
tries independent of the English cable com- 
papies. 


..-. The Maine Legislature of 1887 
granted a charter for a telegraph cable line 
to connect the island of Penobscot Bay with 
the main land. The project has remained 





Fig. 1. 
partially dormant, but is now being revived 
and it is thought the cable will be laid the 
coming summer. The route will be from 
Northport to Islesboro ; from thence to 
North Haven, striking the north part of 
North Fox Island, and from thence across 
the eastern entrance to the thoroughfare at 
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Fie. 2.—NeEw System OF Fire ALARM. 


.... Deeds from the International and 
Eastern Telegraph Company to Edward 8. 
Stokes, of New York, and from the latter to 
Edward C, Platt, of Brooklyn, which have 
been filed with the County Clerk, convey 
all interest in a telegraph line running from 
10 miles south of Auburn to Auburn, thence 
by way of Skaneateles and Camillus to Syra- 
cuse, thence by wey of Baldwinsville and 
Fulton to Oswego, Watertown and Og- 
densburgh. All batteries and other property 
in offices in Auburn, Syracuse, Baldwins- 
ville, Fulton, Oswego, East Oswego, Mexico, 
Pulaski, Sandy Creek, Adams, Watertown, 
Stone Mills, Depauville, Clayton, Alexandria 
Bay, Hammond, Brice Hill, Morristown and 
Ogdensburgh are included in the transfer, 
as is also a telegraph line from Ogdensburgh 
to Norwood. The consideration is $12,000. 


Iron Point, to Vinalhaven, and continue to 
Carver’s Harbor. This line will be of im- 
mense advantage to the numerous summer 
visitors who are taking possession of these 
beautiful islands of Penobscot Bay. 


..+. The New York Sun says: There are 
men in this city who stand ready to establish 
telegraphic communication between Hayti 
and the United States as soon as Gen. Legi- 
time has settled his dispute with Gen. 
Ilyppolite. The business relations between 
the two countries are sufficient to justify the 
action which they desire to take. At present 
despatches from New York to Hayti are 
telegraphed to Key West, cabled to Havana 
or Jamaica, and sent from there by steamer 
to Port-au-Prince, thus requiring several 
days or still longer for transmission. A 
short cable line between Hayti and Cuba 
would be serviceable to several American 
and West Indian interests, 
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been subscribed for the proposed cable be- 
tween Honolulu and San Francisco, and that 
the work of laying will be begun within 18 
months. 

.... The Providence, R. I., committee on 
police has reported in favor of the adoption 
of a police signal system, and been granted 
authority to expend $5,000 in establishing 
the system after advertising for proposals, 
the contract to be subject to the approval of 
the mayor. 


.... The Salem (Mass.) board of trade has 
instructed the committee on transportation to 
confer with the Western Union Telegraph 
Company regarding the establishment of a 
more central office, and to have the same 
kept open until 10 Pp. M., week nights and 
reasonable hours on Sundays. 

.... The news of the last race for the 
Derby was telegraphed to New York in the 
unprecedented time of two seconds, and 
within two more seconds Boston and inter- 
mediate points, Buffalo and intermediate 
points, Chicago and St. Louis and inter- 
mediate points, and the offices of various 
newspapers in New York were in posses- 
sion of the news. 

.... J. F. Waterhouse, a capitalist of 
Honolulu, has arrived at San Francisco. 
The object of his visit is supposed to be the 
formation of a company to construct a cable 
between San Francisco and Honolulu, at an 
estimated cost of $1,500,000. The Hawaiian 
government is willing to furnish from $300, - 
000 to $500,000, the remainder to be raised in 
the United States by stock subscription. 


.... By direction of the secretary of war, 
Lieut. J. C. Walker, of the signal corps, has 
been detached from Cincinnati, Ohio, and 
ordered to St. Paul, to assume charge of the 
Northwestern military telegraph lines, suc- 
ceeding Lieut. F. M. Ellis in those duties. 
The telegraph lines are those of the govern- 
ment in Montana, Dakota, Wyoming and 
Utah. The change is to go into effect Oct. 
6th, 1889, and Lieut Walker will relieve 
Lieut. Ellis only of so much of his duties as 
pertain to those lines. 


... The Western Union Telegraph Com- 
pany’s fiscal year ends June 30th. The 
annual report due in October will show 
approximately as follows, says the Boston 
News Bureau, the current quarter being 
partly estimated : 


1889. 1888. 1887 
Net revenue........ $6,206,998 $5,070,571 $4,087,281 
Interest and sinking 
Pissosbeneweress 836,215 530,258 533,065 
Balance...........- 5,370,783 4,540,313 3,504,216 
Dividends. ........ 4,309,518 4,043,949 SO 


Surplus...... ...-.. 1,061,267 496,364 2,692/352 

Net, 1886, $3,919,855 ; net, 1885, $5,700, - 
924; net, 1884, $6,610,435 ; deficit after 4! 
per cent., 1886, $14,170; surplus after 614 
per cent., 1885, $166,535; surplus after 
seven per cent., 1884, $498,915. 


.... The third annual meeting of the 
grand division of the order of Railway Tele- 
graphers will be held at Cleveland, O., this 
week. The session will last about a week, 
delegates arriving on Monday or before. In 
addition to the executive meetings an open 
meeting will be held in Music hall on Wed 
nesday evening, for which a programme has 
been prepared embracing music, address of 
welcome by Mayor Gardner, address by 
Judge George B. Solders, address of welcome 
to members by P. W. McAllister, P. G. C. T., 
and closing address by A. D. Thurston, G.C, 
T. T. C. Eddy will be master of ceremonies. 
This order was organized in 1886, after the 
disintergration of the Telegraphers’ Brother- 
hood following the great strike, Its principles 
embrace opposition to strikes, harmony with 
employers, and raising the standard of the 
avocation by limiting those instructed in the 
profession. It has now a membership of 
14,000, and they will be represented at this 
convention by about 300 delegates. 





ELECTRICAL REVIEW 





June 29, 1889 











* * Five electric street cars are now in 
operation in Stillwater, Minn. 


* * The street railways of Bloomington, 
Iil., will be immediately equipped with 
electric motor cars. 


* * The Electric Motor Company, of Du- 
buque, has contracted with the Electric 
Light Company for power. 


* * At the last regular meeting of the 
Albany Institute, ‘‘ Electric Street Cars” 
was the topic of discussion. 


* * The machinery alone for the Missouri 
Electric Power Company’s works at St. Louis 
cost $40,000, and the building will soon be 
completed. 

* * The air in Cleveland, O., seems to be 
full of electric railway projects. A new 
road is reported as adopting electric motive 
power nearly every day. 

* * Barry and Company of New York 
are the contractors for the new Watervliet 
Turnpike and Railroad Company’s electric 
road at West Troy, N. Y. 

* * The new electric storage car in Hart- 
ford, Ct., has been given another trial, and 
works very satisfactorily ; the mechanism 
has been considerably improved. 

* * A syndicate of Philadelphia capital- 
ists have secured an option of all the street 
railway franchises of the San Diego Electric 
Rapid Transit Street Car Company. 


* * The electric light company, at Hast- 


ings, Neb., are making arrangements to | 


furnish motor power to several establish- 
ments which are now using steam. 


* * The Aurora (IIl.) Street Railway Com- | 


pany are just now considering putting in an 


electric system. The directors are said to be | 


unanimously in favor of the change. 


* * It has been decided to make the 


Spokane Falls, W. T., electric road double | 


tracked instead of single as first intended. 
Construction work is in charge of a Boston 
expert. 

* * The Citizens Electric Street Railroad 
Company, of Buffalo, has applied for a 
franchise to be permitted to proceed with 
the building of its line in the First and 
Thirteenth wards. 


* * The Electrical Construction Company, 
of St. Louis, will soon incorporate with a 
capital stock of $10,000. Thecompany now 
has a contract to reconstruct the plant of the 
St. Charles Car Works. 


* * The Woonsocket (Mass.) Street Rail- 
way Company has been granted the right to 
establish, construct and use the overhead 


single electric system of motive power, in | 


the operation of its cars through the streets. 


* * Mr. F. Kysor, of Los Angeles, is on 
his way East to select a system of propul- 
sion for the Vernon street railway, of Los 
Angeles. Kansas City, Omaha, Des Moines, 
Chicago, and all the eastern cities will be 
visited. 


* * The Laredo (Texas) Improvement 
Company now have on hand between four 
and five miles of rails and ties for their street 
railway, and have contracted with the elec- 
tric light company to furnish the motive 
power for their cars. 

* * President Osgood, of the Seattle elec- 
tric road, states that the road is a great suc- 
cess, and he believes electric roads will even- 
tually supersede all other street railways. 
A letter from Harry Cobb, superintendent 
of the Seattle system, states that in six weeks 
the road has carried 105,000 fares, and that 
as many as 90 passengers on one car have 
been carried up a 121g per cent. grade with 


enuse,. 


The Bentley-Knight System in Boston. 
We illustrate in this week’s 
double motor trucks supplied to the West 


the Bentley-Knight Electric Railway Com- 


issue the | 


| End Street Railway Company,of Boston, by | 


| pany, eight of which trucks are now in use 


OBSERVATORY Hitt Ratiway. 


upon the Chestnut Hill, Boylston and 
Beacon street route of that railway. The 
cars equipped with these trucks have been 
in operation for the past five months, mak- 
ing a regular speed of 12 miles an hour, and 
having attained a maximum speed in 
regular service of 19 miles per hour. On 
Sundays and holidays each of these cars 
tows two others and the speed is not 








will be upon the road within the coming 
week. 

Twelve thousand passengers moved in 
one day from five tons of coal, and an 
average cost for fuel of 144 cents per car 
mile is the record made by the Bentley- 
Knight cars in Boston to date. 





DovuBLE Motor Car. 
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The Rockville, Conn., Gas-Light Company 
has voted to erect an electric light plant for 
street lighting and for interior incandescent 
or are lighting. The directors have not de- 
cided on the system, but have proposals from 
the prominent electric companies. 


. 
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sensibly diminished. Each car is equipped 
for use with wunder-contact, elevated 
conductors. For summer use the West 
End road is now putting on a number 
of open cars, each equipped with single 20 
h.p. Bentley-Knight machines ; and for ex- 
cursion work and heavy service has just re- 
ceived from the Bentley-Knight Company 
«40 h. p. machine, which it is expected 





BenTLEY-KnNIGHT DouBLE Motor TRUCK AND CAR. 





IN USE ON THE WEsT END Roap. 

* * Parties interested in electric railroad- 
ing propose to build an electric road from 
Plymouth, Mass., to Wareham, connecting 
with steamers at the two points, forming a 
shorter line between Boston and New York 
and avoiding the route around the Cape. A 
survey will be made next week. 





* * At the annual election of the Roches- 
ter, N. Y., Electric Railroad, the following 
directors were chosen : Asa T. Soule, Wil- 
son Soule, C. C. Woodworth, C. 8. Baker- 
W. C. Barry, W. D. Ellwanger, J.B. Per- 
kins, 8. Stace, E. A. Fisher, W. H. Yerkes 
B. P. Smith, E. T. Curtis, J. M. Whitney, 


* * The Troy, N. Y., and Lansinburgh 
Railroad Company whose present lease of 
the road extending from Cohoes to Water 
ford expires in August, has secured a new 
and perpetual lease which will begin whe: 
the present lease expires. The right to 
operate the road by electricity or otherwise 
has been secured by the lessee. 


* * There is now in contemplation by th: 
interests allied with the Eads Bridge, says th: 
St. Louis Globe-Democrat, a plan to construci 
an electric street railway across the bridge, t: 
operate cars running from the western ap 
proach to the bridge through East St Louis, 
covering the principal streets and having 
terminals at the National Stock Yards. 


* * The Denver Rebublican says: ‘‘ Out 
at South Denver the people are busy at work 
raising the necessary funds for the electric 
motor line which is to be built from Alameda 
avenue south to Sheridan avenue. Prices 
in both of these localities are stiffening up, 
and as soon as the hot months are over there 
will be great activity in both of these sections.” 


* * The Pumpelly storage battery seems 
to have found favor with the North Ameri- 
can Phonograph Company, which, it is re- 
ported, has just placed an order with the 
company in Chicago aggregating over a 
million and a half of dollars. The orders 
for the battery will necessitate the erection 
of several factories, one of which will be in 
Omaha, Neb. 


* * The Union Depot Railway and the 
Mound City Railway Companies, of St. 
Louis, will hold meetings in August to act 
upon a proposition to increase their capital 
stock—the former from $400,000 to $1,200,- 
000, and the latter from $125,000 to $1,000, - 
000—and, as this action on their part would 
indicate, they are preparing to change the 
motive power on their respective lines in re- 
sponse to the urgent demands of the public 
for more rapid transit. 


* * The sale is announced to a New York 
syndicate of the electric railroad, which 
operates between the Twenty-sixth ward, 
Brooklyn, N. Y., and Jamaica, along the 
Jamaica plank road. This is said to be but 
the beginning of a transaction which has for 
its intention the completion of a rapid 
transit system from the ferry to Jamaica, to 
be brought about by a combination of the 
elevated and electric roads. 


* * The Thomson- Houston Electric Com- 
pany are now constructing for the Ellsworth 
Electric Light and Power Company, of 
Portland, Me., a 15 horse-power motor 
which is to be placed in the shoe factory and 
also a generator for running a direct current 
for the same. The same company are also 
constructing a motor of six horse-power for 
the foundry and machine shop of Messrs. J. 
H. and E. K. Hopkins of that city. 


* * A meeting of the operators of the five 
Jellico coal mines was held at the Galt 
House, Louisville, Ky., last week, for the 
purpose of discussing the advisability of 
putting mining machinery in the various 
mines. A committee was appointed to visit 
Hocking Valley and inspect the mining 
machinery in operation there, including a 
new plant operated by means of electricity, 
which is giving very satisfactory results and 
report to an adjourned meeting. 


* * The Belden Machine Company, of 
New Haven, Ct., intends to increase its capi- 
tal and manufacturing capacity four or five 
times in case the electric car which is to be 
tried in that city within two weeks proves 
as valuable an invention as it is asserted to be. 
The company’s works are situated at the 
corner of Congress avenue and Daggett 
street. The officers are R. A. Belden, presi- 
dent ; George H. Scranton, treasurer, and 
Frank T. Lee, secretary. At present the 
company manufactures steam power ham- 
mers, but will turn its attention to the manu- 
facture of these cars should they prove suc- 
cessful. 
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The Observatory Hil) Passenger 
Railway. 

The illustration shows one of the double 
motor cars now in use upon theQbservatory 
Hill Passenger Rajisway of Allegh@myCity, 
Pa. This road is one of the oldest electric 
railways in the country, its cars having been 
in continuous service since December, 1887. 
The equipment was furnished by the Bent- 
ley-Knight Electric Railway Company and 
now consists of six double motor cars. The 
work done has constantly been of the heaviest 
lescription, the grade climbed being 295 
feet in 4,900 feet, while the steepest pitch is 
1216 per cent. rise, and the road is remark- 
ible from the fact that over two-thirds of its 

ntire length of four miles is on curve. For 
one mile the current is conveyed by means 
fan underground conduit, the remaining 
hree miles by elevated conductors, and 

ich car carries at all times the necessary 
onnections for both underground and over- 
head conductors. 
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—— Ata meeting of the Quincy & Bos- 
ton Street Railway Company, Saturday, the 
iction of the directors in leasing the Quincy 
Street Railway Company for 99 years was 


ratified and action taken preparatory to the 


idoption of electricity as a motive power 
ipon the leased line. The lines of the Q. & 
8. proper are built expressly for electricity. 
At a subsequent meeting of the directors ‘it 
was decided to consider the proposal of the 
Quincy Electric Light and Power Company 
furnish power for the motors. Should the 
company offer terms low enough, the rail- 
way company may relinquish for the pre- 
sent its plan for the erection of a power sta- 
tion on its property on Hancock street. 


—— Auburn, N. Y., is increasing its 
electric street lighting. 

—— The board of trustees of the village 
of Penn Yan, N. Y., has given Messrs. C. 
and H. Russell permission to erect poles and 
string wires for electric lighting throughout 
village. Only business houses, etc., 
will use the lights for the present, but in 
course of time they will be used for street 
lighting as well. 


the 


—— A business meeting was held recently 
by the board of directors of the Municipal 
Electric Light Company, of St. Louis, at 
which a number of contracts received at- 
tention. Vice-President Sutter said after the 
meeting that the company proposed to have 
their share of the residence lighting, and 
would be prepared to furnish lights at a rate 
lower than gas at $1.00. 


— An experiment towards lighting 
street cars with electricity was made last 
week on the citizen’s cable line in St. Louis. 
Grip car No. 147 was provided with an arc 
light, supplied by a storage battery carried 
on the head end. Though the light went 
out twice and was finally abandoned about 
Morgan and Tenth streets, the trial was con- 
sidered successful. The experiment was 
under the supervision of Mr. David J. Harris, 
general manager of the Accumulator, Light- 
ing and Power Company. 


The Carbons Twisted and Broke. 

Mr. F. C. Todd, general inspector of the 
Thomson-Houston street railway installa- 
tions, brings to our notice an interesting 
incident demonstrating practically the funda- 
mental Jaw that a closed coil, with current 
passing through it, always tends to place itself 
so as to enclose the greatest number of lines of 
force. In fitting up the T.-H. power station 
at Nashville, Tenn., some incandescent 
lamps were suspended from the ceiling by 
No. 16 Okonite cable, so that they were direct- 
ly over the generators, within 12 inches of 
the field cores. When the generators were 
started up and the current turned into the 
lamps, the filaments in those directly over 
the generators, in endeavoring to place them. 
selves in the maximum field, twisted up 
and broke off. Upon lifting the lamps 
up a foot higher, they burned all right. 
>_> 





—— Through the kindness of Thomas A. 
Edison a brilliant and successful lawn fete 
was given on his grounds in Llewellyn Park 





Wednesday afternoon and evening, in aid of 
| the Fair Haven Lodging-house of the 
| Women’s Christian Temperance Union. 
| When the shades of evening drew in a 
| magical change took place. A cordon of 
| electric are lights surrounding the entire 
| lawn suddenly flashed into radiance, and 
| hundreds of tiny incandescent bulbs scat- 
| tered among the branches of the trees and 
| in the shrubbery sparkled and glinted, while 
| fairy lamps on each table made the whole 
scene a wonderfully effective one. 


# 
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—— Theirregular lines of electric light 

poles that are existing in the business portion 

| of San Diego will soon be no more, as the 

city authorities will scon enforce an ordi- 

nance compelling the local companies to take 

down their poles and to unite in the erection 
of uniform 45 foot poles. 





has granted a franchise, by unanimous vote, 
to the Thomson-Houston Electric Light and 
Power Company fora period of 30 years. 
By the provisions of the franchise work is 
to commence on the plant within a period of 
60 days, and to be completed within six 
months. 


— A special sub-committee of five 
gentlemen, Messrs. Arthur Kennedy, James 
Hunter, George Snaman, J. W. Lahugh 
and Chairman Stayton, of the Allegheny 
Gas Committee, was appointed at the meet- 
ing of the General Committee of the Alle- 
gheny, Pa., City Council, Tuesday, to take 
cognizance of the plan to erect an electric 
light plant on behalf of the City of Alle- 
gheny, pursuant to a resolution passed at 
the special meeting of Councils on May 31. 
The sub-committee will receive specifications 
and plans and report to the General Com- 
mittee the feasibility of having an electric 
light plant built, to be purchased eventually 
by the city. 





The city council of Denison, Tex., | 


—— The San Diego Gas and Electric 
Light Company has recently purchased a 
65 light Brush dynamo which is now being 
used on the 12 o'clock are circuit. 


—— The Waterloo, N. Y., Electric Com- 
pany is putting up new and higher poles in 
the principal streets. Thirteen tons of thin 
copper cable have been received for the 
main line. 


—— The growth of the Ashbury Park 
Electric Light and Power Company’s busi- 
ness has been remarkable. Started at a ven- 
ture four years ago with a total capacity 
of 45 are lights, the company is now run 
ning 225 arcs, and a 500 light Westinghouse 
alternating current plant has just been added. 


—— The Lyons (N. Y.) Electric Light 
Company was formally organized by the 
election of the following officers : President, 
Samuel Scott ; vice-president, James W. 
Dunwell; secretary, J. W. Van Etten; 
treasurer, William N. Deady. The com 
pany will commence the erection of its new 
station in a few days. ‘The building is to be 
two stories high and of brick. 


—— The North Shore Electric Light 
Company, of Revere, Mass., have made 
great additions to their plant in order to fur- 
nish power to the Revere Street Railway 
Company. An engine of 200 horse-power of 
| the Armington & Sims type, a generator of 

the same power and a boiler of 150 horse- 
| power, have been putin and will soon be in 
| operation. 











—— The Board of Trustees of the village 

of Port Chester, Westchester County, N. 
Y., have decided t » have the streets lighted 

| by electricity. A contract has been made 
| with the Citizens’ Gas Company to furnish 
| 40 lamps of 1,200 candle power for $4,000 


| per year. 





—— The Commissioner of City Works, 
| of Brooklyn, has issued to the Edison Elec- 
| tric Light Company a permit to open the 
| carriageway of a portion of Court, Clinton 
| and Remsen streets for the purpose of laying 

their wires. In the event of the company 
being compelled to shift their plant, the 
question of who shall pay the expense of re- 
moval will be determined by the Mayor, the 
president of the company and a third party 
to be selected by those two. 


—— Suit has been brought by the Fort 
Wayne Electric Light Company against the 
Evansville Gas and Electric Light Com- 
pany, which uses the Westinghouse alternat- 
ing current system, on a patent to M. M. M. 
Slattery on alternating current system for 
electric lighting. This is another step in the 
litigation on the alternating current appara- 
tus, which originally was begun by the 
| Westinghouse Company to sustain the 
Gaulard & Gibbs patent against the Sun 
Company and Mr. Slattery, who was at that 
time in the employ of that company. 
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—— The partially completed dynamo 
station at Newport, Ky., was blown down 
during a recent gale. 





A new 150 light Mather plant has 
been started in the mills of the L. L. Brown 
Paper Company, at North Adams, Mass. 


—— George B. Edwards, of Charleston, 
8. C., has about completed the formation of 
the Florence Electric Light and Power Co. 

— A semi-annual dividend of five per 
cent. has been declared on the common stock 
of the West End Railway Company of Bos 
ton. 





The electric light works, of Seattle, 
W. T., were destroyed by the recent fire. 
The electric road was uninjured, aside from 
a few wires being down. 

—— What Cheer, Iowa, is jubilant over 
the prospect of an electric light plant which 
Mr. E. T. Ramer, of Minneapolis, proposes 
to establish in the town. 


Mr. H. H. Mills, of Carthage, N. Y., 
has entered into a contract for lighting the 
village of Whitesboro’ with at least 15 arc 
lights for a period of five years. 





—— The Mexican International Railroad 
is preparing to erect a large electric plant 
for the use of its extensive machine shops 
and depot, at Eagle Cass, Texas. 


— Work on the Glassboro Electric Street 
Railroad, at Toledo, O., is progressing 
rapidly, and it is expected to have the road 
in operation by July 4, if not sooner. 


—— The Pittsfield Mass., Illuminating 
Company are now putting their lights into 
several dwellings, etc. They have 1,800 lights 
in town and their businessis increasing. 


—— Affairs relative to electric lighting 
are assuming a more definite shape and the 
probability is that electric illumination is 
not far off in Dundee, Ill. Incandescent as 
well as are lights will be provided. 


--— The Essex County Electric Company 
of Orange, N. J., which has the contract for 
lighting the city of Orange, is doubling its 
present plant. Thetownship of West Orange, 
is negotiating for 35 electric arc lights. 


—— The board of gas and electric light 
commissioners announce that they will give 
a public hearing on the petition of the North 
Adams, Mass., Gas Light Company, for 
authority to engage in furnishing electricity 
for light and power, in the district court 
room at North Adams, on Thursday, June 
27, at two o'clock P. M. 


—— The work of fitting the steamer 
‘*Manhattan ” of the Inter-Ocean Transpor- 
tation Line with one of the most complete 
electric light plants on the lakes has just 
been completed at Milwaukee, Wis. There 
is not a particle of space in the large vessel, 
from stem to stern, that cannot instantly be 
made as light as day, and she is also provided 
with signal lights, submarine lights, and a 
500 candle-power search light. The latter 
is supplemented with powerful reflectors, 
and can produce a glare that will pierce the 
thickest fog for a considerable distance, so it 
is said, 

——- Superintendent Selden, of the Schuy- 
ler Electric Light Company, has been in 
Alexandria, Va., arranging for the circuits 
by which the city will be lighted by elec- 
tricity. The dynamos will be placed at the 
City Gas Works and the same fires which 
heat the gas retorts will be employed to gen- 
erate steam to drive the dynamos. There 
will be 60 arc lights distributed through 
the city at the centers of street intersections, 
cedar poles being placed ‘* catacornered.”’ 
There will also be some incandescent lights 
to be rented out by the city committee on 
light for private use. 
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Brooklyn Street Railway, Cleveland, 
. Ohio, 


The Brooklyn Street Railway, using the 
Thomson-Houston system, has now been in 
operation about one month. This line is 
one of the most complicated and difficult 
pieces of railway construction which has 
been done in the country, combining, as it 
does, curves and grades, the curves number- | 
ing 28, and presents problems in electrical 
engineering, which, however, were all solved 
satisfactorily to the railway people. 

On April 16th the work was commenced, 
and on May ist there had been completed 
one and one-half miles of double track, the 


engines and boilers set, the generators put | 
in position and the cars in practical opera- 


tion. 

On May 19th the line was opened the en- 
tire length, with 10 motor cars, each towing 
two open cars for one and one-half miles, 
and on the remainder of the track towing 
one car. The total length of the road is four 
and one-quarter miles of double track, and 
extends from Brooklyn to the Public square, 
through the business portion of the city. 
No expense has been spared in the construc- 
tion of this road, and the track is said to be 
the finest laid in the country, the Johnson 
girder rail being used. 

The road crosses the Central Viaduct 
over the Cuyahoga River, which is 2,840 feet 
long and 102 feet high and has a 2387 foot 
draw. 

In constructing this line wooden poles 
were used for three miles and iron poles for 
one and one-quarter miles, those on the 
Viaduct being the best which have been 
used as yet in electric railway work. 

The cars, Which were built by the John 
Stephenson Company, are 20 in number, 10! 
each equipped with 


| An Electric Marine Indicator. 
An electric theodolite, which indicates with | 
mathematical precision the position of an 
enemy’s ship, whether at anchor or in move- 
ment, has been set up at Maddalena. The} 
battery, which defends the island of Caprera, | 
is situated in a valley separated from the sea 


The Pond Engineering Company 
has just made a shipment of a 50 horse- 
power high speed engine to Asheville, N.C., 
for the electric railway at that place. This 
means an increase of 50 per cent. in the 
power plant. The former plant was also 
put in by this firm. They recently sold a 
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by ahigh hill. On this is placed electric | 
machinery communicating with the battery. | 
There is also a very small ‘‘ panorama” in- 
dicating the position of hostile ships, their 
direction, their distance from the battery, | 
and the point to which the firing should be | 














medium sized duplex pump to Kehlor 
Brothers for their mill at Edwardsville, IIl., 
and through their branch house at Omaha 
have secured the contract for an 80 horse- 
power steam plant for an electric lighting 
station at McCook, Neb. 





two 15 horse-power 
Thomson - Houston 
motors and 10 tow 4 
cars, painted and tm. 
finished in the best 
possible manner. 

To each motor car 
is attached the T. L. 
Johnson patented 
brake which enables} 
the motor man to 
control a three car 
train with perfect 
ease and quickness 
and without any 
disagreeable jar or 
jerk. 

The brake consists 
of a shaft that is 
constantly kept in 
motion by asprocket 
chain from one of 
the axles of the car. 
On this shaft there is 
a tight disk and a 
loose drum, and to 
the latter is attached 
a chain. The opera- 
ting device on the 
platform consists of 
a lever by which the 
tight disk is brought 
into contact with the 
loose drum forcing 
it to rotate, and thus 
winding upthe chain 
which applies the 
brake to either one 
or two cars as de- 
sired. 

The car and in- 
spection house is 




















provided with pits 
so that the cars 
can be cleaned and 
inspected without causing the loss of a trip. 
The power house jis situated near the track 
and is equipped with two 150 h. p. boilers, 
built by the Variety Iron Works, Cleveland, 
and two 125 h. p. Ball engines. 
trical plant consists of two 80h. p. Thom- 
son-Houston railway generators and switch- 
board with necessary appliances. For eight 
days working with ten motor cars, and each 
towing one, and sometimes two cars, carry- 
ing on an average 10,000 prssengers daily, 
working one boiler, two engines, and both 
generators part of the time, the coal con- 
sumption has been 500 Ibs. of slack coal per 
hour, at a cost of $1.20 per ton. This line 
is giving pertect satisfaction to the public, 
and the railroad people intend to equip the 
entire line with this system as soon as _possi- 
ble, which of course means that they are 
perfectly satisfied with what has already 
been done. 


VIEW OF THE 











>_>: 
* * The work of transforming the Second 
Avenue Railway, Pittsburgh, Pa., into a 
first class rapid transit line and extending it 
to Glenwood, is not only in progress but is 
being prosecuted with all possible energy 
The road will be a double track electric line, 
extending all the way from Glenwood to 
Duquesne way. It is about settled that a 
storage battery system will be used instead 
of an overhead wire system, but what battery 
has not yet been definitely decided upon. 





BROOKLYN STREET RatLway, CLEVELAND, OHIO. 


directed. The gunners do not see the enemy | 
but aim high, the balls passing over the hill. | 
On the other hand, the enemy, having no | 
means of ascertaining the situation of the 
hidden battery, cannot return the fire. 


o> e— 


The Thomson-Houston Electric 
Company report the following sales: 
Narragansett Pier, R.I., 30 arc, 1,000 incan- 
descent ; Seattle, W. T., 50 arc ; Brockport, | 
N. Y., 20 are ; Troy, Ohio, 50 are ; Somer- | 
Mass., 100 arc; Binghampton, N. 
Y., 150 arc ; Philadelphia, Pa., 100 arc ; 
Lowell, Mass., 50 arc ; Boston, Mass., 1,000 
alt.; Springfield, Mass., 90 arc ; Minneapolis, 
Minn., 150 arc, 1,200 incandescent ; Roches- 
ter, N. Y., 50 arc ; Chelsea, Mass., 100 arc ; 
Norwich, Conn., 400 incandescent ; Golds- 
boro, N. J., 45 arc, 600 incandescent ; 
Sorrento, Me., 30 arc. And the following 
| isolated plants: Wamsutta Mills, New 
' Bedford, Mass., 400 incandescent ; Bennet 
| Manufacturing Company, New Bedford, 
| Mass., 600 incandescent ; Whittle & Hanra- 
jhan, Providence, R. I., 15 arc ; H. Ricker 
& Sons, Poland Springs, Me., 12 arc; 
Jewell Milling Company, Brooklyn, N. Y., 
300 incandescent ; M. W. Hyer, New York, 
50 incandescent ; Lawrence Line Company, 

Lawrence, Mass., 50 incandescent ; River- 
side Mills, Providence, R. I., 25 incandes- 
cent. 


| advantages 


THomson-HovustTon System. 


The Empire City Electric Com- 
pany have just brought out an improve- 
ment in push buttons, of which they are 
already manufacturing and selling a large 
number. It is called the ‘‘ Duplex Spring” 
push button, and possesses among other 
an absolute rubbing contact. 
This improved spring contact will not cor- 
rode or weaken, and the necessity for bend- 
ing of springs or displacement of screws 
in applying the push button is entirely 
obviated. 

~_- 


* * It is reported that a St. Louis syndi- 
eate has its eye turned on the Macon, Ga., 
street railway, with the view of purchasing 
the same. If the syndicate buys, it is their 
intention to improve the road in every re- 
spect and will operate it by electricity. 


* * The Thomson Electric Welding Com- 
pany has recently contracted with the Tren- 
ton Iron Company, of Trenton, N. J., for 
welding cable rope. It is said that experi- 
ments show the electrically united rope 
gives within 18 per cent. of the nominal 
strength of the cable. 











INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
18, 1889. 





405,246 Galvanic battery : William A. Childs, 
Englewood, N. J. 

405,248 Electric switch ; Olof Dahl, Brooklyn, 
assignor to the Cleveland Motor Company, New 
York, N. Y. 
on Electric meter; Olof Dahl, Brvoklyn, 

fy 4 


405,268 Compound wound alternating current 
dynamos ; Hermann Lemp, Lynn, Mass. 

405,284 Dynamo electric machine ; Frank Thone, 
Oskaloosa, Iowa. 

405,345 Process of electric welding ; Charles |. 
Coffin, Detroit, Mich. 

405,365 Electric railway; Alexander L. Lineff, 
Westminster, assignor of one-half to Edward H«id- 
son Bayley, Eltham, England. 

405,382 Telephone switch; Alfred Stromberg, 
Chicago, Ill., assignor to the Western Electric Coin 
pany, same place. 

405,399 Electric meter; Rudolph Diehl, New 
York, N. Y., and Philip Diehl, Elizabeth, N. J. 

405,420 Attachment for telephones; Hermann 
Konigslow, Cleveland, O. 

405,427 Sheath for regulating light from electric 
lamps ; William H. Melaney, Pittsburgh, Pa., us 
signor of one-half to R. C. Totten, same place. 

405,436 Electro-medical belt ; William J. Shelton 
Columbia, Tex. 

405,440 Electric arc lamp; Elmer A. Sperry, Ciii 
cago, Ill. 

405,441 Dynamo; Elmer A. Sperry, assignor io 
the Sperry Electric Company, same place. 

405,461 Metallic telephone circuit ; Henry L 
Burbank, Jersey City, N. J., assignor to the Ameri 
can Beil Telephone Company, Boston, Mass. 

405,471 Apparatus for generating electricity : 
Timothy Gleeson, Brooklyn, N. Y. 

405,480 Manufacture of carbon filaments ; Theo 
philus V. Hughes, Holywell, North Wales, an 
Charles R. Chambers, South Kensington, county «f 
Middlesex, England. 

405,507 Dynamo electric machine; William | 
Sandwell, Herne Hill, county of Surrey, England 

405,519 Electric appliance for railway switches 
Morris Wuerpel, St. Louis, Mo 

405,525 Electrical bell pull; Charles A. Brau 
Chicago, Ill. 

405,539 Autographic telegraphy; Mark W.Dewe) 
Syracuse, N. Y., assignor by direct and mesne as 
signments to the Dewey Corporation, same place 

405,544 Contact device for electric railways 
Frank E. Fisher, Detroit, Mich. 

405,546 Insulator ; Robert P. Frist, Wilmingto: 
Del. 

405,556 Electric railway ; Rudolph M. Hunter 
Philadelphia, Pa. 

405,566 Telephone attachment ; Otto Konigslow, 
Cleveland, Ohio. 

405,572 Ground detector for electric circuits 
Osborn P. Loo:nis, Somerville, Mass., assignor | 
the Loomis Electric Manufacturing Company, New 
York, N. Y. 

405,576 Electric 
Washington D.C. 

405,579 Thermostat ; John H. Mallon, France 
ville, Ind. 

405,602 Dynamo electric machine or motor ; Coi 


wire conduit; John Lyne! 


rad L. Rosengvist, Yonkers, N. Y 

405,604 Production of copper by electrolysis 
Alberto Rovello, Turin, Italy. : 

405,609 Galvanic battery ; James Serson, Bosto: 
Mass., assignor to to the Potter-Crompton Electric 
Company, New York, N. Y. 

405,626 Slotted conduit for electrical conductors : 
Charles J. Van Depoele, Chicago, Ill. 

405,627 Switch for suspended electric conductors 
Charles J. Van Depoele, Lynn, Mass. 

405,628 Closed slotted conduit for electric rail 
way ; Charles J. Van Depoele, Lynn, Mass. 

405,646 Electrical primer ; Edmund L. Zalinsk 
U. 8S. Army, and Henry J. Smith, Brooklyn, N. Y 

105,647 Delay action primer ; Edmund L. Zalin 
ski, U. 8S. Army, and Henry J. Smith, Brookly: 


N. Y. 

405,668 Electric motor or dynamo electric ma 
chine ; Rudolph M. Hunter, Philadelphia, Pa. 

405,677 Telephone combination circuit ; Frank A 
Pickernell, East Orange, N. J., assignor to th: 
American Telephone and Telegraph Company 
New York, N. Y. : 

405.684 Electric primer ; Henry J. Smith, Pomp 
ton, N. J., and Edmund L. Zalinski, U. S. Army. 


Fe SALE—A BARGAIN—One 
94x10, 45 H. P. Armington 
& Sims Engine, First Class con- 


dition. Good as new. Cheap if 


taken at once. 
W. B. PEARSON, 
25 Third Ave., 


Chicago. 
ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
5 ano 7 Dey St., New York 
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PR ACTICAL ‘ELECTRICIAN, of AMERICAN 


twenty-five years experience, with Leather Link Belt Go. 


**American Patent 
Jeint ’’ 


Leather 
Link 
Relting 


19 TRIBUNE BUILDING, 
Specially 


THE NATIONAL Spetaty 


ave RATER Mee 


OFFICE, 72 ae oe STREET, 
UNEQUALED FOR 


BELLS TELEPHONES WEW YORK. CHICAGO, BOSTON. PHILA. 


joas cnn, Ec; CONDENS ERD cee 


PLATINUM CARBON . 
ON CONNECTION Rooms 2 and 4, University Building, New York. 


PERFORATED BODY. 

The only real improvement | 

ofa POROUS CUP. THE LEHIGH VALLEY 

NO SOAKING REQUIRED. | 

ALWAYS WORKS INSTANTLY, | CRE C 1 
WILL LAST A LIFE TIME, =| PERTH AMBOY, N. J. 


P’ , . 
- ut CLEAN, DURABLE Creosoted Lumber, Underground Con- 
Writefor circulars & prices. | duits, Telegraph Poles, Piling and Ties 





unimpeachable references desires a situa- 


tion where his abilities can be utilized. 


Address, 
“B,” Electrical Review, 


CHICAGO. 






























THE NATIONAL | Furnished. 
GALVANIC BATTERY CO. 
241 Main St, CINCINNATI, 0 A LT & A i 


18 Cortlandt St., NEW YORK. 





| 
E 
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NOTICE TO THE TRADE. 


A. L. BOCART, 
2 22 Union Sq,, N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lightinr 
Burners, Cut-Offs, Bur 
giar Alarm, Gas-L ightin; 
Attachments, and othe: 
electrical appliances “¥ 
nected therewith, all of 
im which are manufacture:' | 
exclusively by him, and 
are sold to the trade on, 
the most favorable terms | - 
} EXPERTS will use none << 
) other. on account of their 
1 oo rama See. ' 
| and practical utility. 
1 Suits are now pending | Way 
in the U.S. ‘Circuit Courts | AT Cc Ex ES 
|) against infringers of the |are the best for electricians, railroad men, 
Bogart Patents in the ineers and othors whose vocation re- 
cities of New York, Phil- lau res a watch that is both absolutely non- 
adelphia and Boston, magnetic and an accurate timekeeper, 
Illustrated Circulars, 
price- ~~ — ryé Manufactured and Warranted by the 
sheets forwarded to the | 
o- trade on application, ac- 7 WALTHAM WATGH CO. 
c.comp: ed with 


card. WALTHAM, MASS. 
LOW PRIC HIGH EFFICIENCY. 
= PEG ls 


INCANDESCENT LAMP 00. 


1 5-17-19-21 N. CLINTON ST., CHICAGO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works f. Lumber, R. R. 
ot qgegecting pg Tan Ties, 


WILLIAMSPORT, PENN. 


So pbb a TS 
> 
*S 
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SERIES LAMPS. 
LONC LIFE. 











DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS OUP IS STAMPED WITH OUR LABEL AND TRADE MARK 


ON ALMTst" Mat 
JAN, | -'84 JAN 
AUG. 11 ~'85. AUS 
MCH.27-'88. APL” B 


sm. 





GONDA” BATTERY COMPLETE. GENUINE “‘ GONDA POROUS CUP * 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 





Eveene F. Pui.uips, President. W. H. Sawyer, Secretary and Electrician, 


AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished [nsulated 


EZ’ ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


PATENT pepeme COVERED OFFICE AND AN- 
ASED WIRE, 





AND UNDER- 
TC., arn ‘ 


OFFICE AND FAOTORY, No. 67 sronaie: ST., PROVIDENCE. R. 1. 
New York Office: 18 Cortlandt St., P. C. Portcintattn. Agent. 


beri Eectrcal Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunociators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric [ight Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOoRrReE. 


Manufactory, F.iushing & Gariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s# (ombination Fixtures 


UNSURPASSED FACILITIES 
For producing fixt the most approved designs for any system of 
I . 
Special designs furnish <_INGAND esernt gars : uc from architects and 
decorators faithfully executed. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


eo - 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL HOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers iu 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting.- 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete, 


D. W. Baker. 
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ELEGTRIGAL SUPPLY GO. NEW YORK BELTING AND PAGKING CO. 


ANSONIA, CONN. 


Western Office & Warehouse, 


171 Randolph St., Chicago, Ill. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 


Co., 33 Church Ct., New York City. 





No. 647. DiaAmoxp CarpBon Battery. 


KANSAS CITY OFFICE, 505 Delaware Street. 


Bernstein lecrie fo. 
INCANDESCENT LAMPS 


— FOR -—— 


ARC LIGHT C/RCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 


T. F, Honter 
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181-189 MERCER ST., NEW YorRE. 


——- MANUFACTURERS OF——— 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


BTC., DTO., DTC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


WRITE 


18 PARE. ROW, N 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

BV YORE. 


WAREHOUSE : 


JOHN H. CHE 


15 PARK ROW, NEW YORK. 


EVER, Treasurer. 


The Oldest and Largest Manufacturers in the United States of 











VULCANIZ 
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In every form adapted to mechanical pur 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 
This Company has Manufactured the 


*%, Largest Belts made in the World for the 





: er elevators at Chicago, Buffalo and 
- New York 


‘We make a Superior Quality of Belting for 


Blectric Light purposes, for use on Dynamos and Swift running machinery. 
SALESROOMS. 


Philadelphia, 308 Chestnut St., 
Boston, 52 Summer St., 


| ge os 151 Lake St., 


- Louis, 907-911 North Main St., 
ply 1601-1611 17th St. 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 


| Cincinnati, 161-165 West Pearl St. 
| Cleveland, 176 Superior St., 


San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, :16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Kaffalo, 124-128 Washington St., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 ‘West 12th St., 
Richmond, 1206 East Main St. 


European Branch, Hamburg, Germany, Pickhuben 5. (Freithafengebiet). 





THE TRENTON ENGINE. 


AUTOMATIC CUT-OFF, 
BALANCE VALVE, 
POSITIVE EXHAUST. 


| ECONOMY, DURABILITY AND CLOSE REGULA-| 


TION GUARANTEED. 


PHENIX IRON 00., Trenton, N, J., B’ldrs 


F. Van Winkle, 91 Liberty St.'N.Y. Agent, 


Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, Ill. 


MANUFACTURERS OF THE 
Improved Sperry High and Low Tension 
Systems of Arc Lighting, 
Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 





HYDRAULIC PRESSES. 


ALI VARIETIES. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, 
WATSON & STILLMAN, 
210 East 43p STREET, 
Special Attention to Electrical Work. 


&e. ‘toga, N. Y. 


New York Ciry. 





WWANTED.—The address of H. F. 


Slocum, formerly of H. F. Slocum 
& Co., dealers in Electrical Supplies, Sara 
If known to any one they will 
confer a favor by mailing it to the ELE¢ 
TRICAL REVIEW, 13 Park Row, New York 








Washburn & Moen Mfg. Co. 


lron and 





WORCESTER, MASS. 


MAKERS OF 


IRON *& STEEL 


MANUFACTURERS OF 


Copper Wire for Electrical Purposes. 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


conductive capacity. 


Send for 
vice.’? Sent free on application. 


.New York Warehouse. 
(6 CLIFF STREET. 


rice Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


Chicago Warehouse, 
107 & 109 LAKE ST. 





/ /|  GOODRICAHY CH HARD RUBBER C. 
A QHIO. 
Sonufactur ers of 
Ne RUBBER ‘Coon 
BR EO ECTALCAL purposes 


QPECIALTIES OF ALL KINDS TO ORDER 
> Seni Grazr ocue. — 
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FOR 


S.Y. L-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., 
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S. Y. L-LHOMMEDIEU & CO., 
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RUBBER 
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Eastern Agents, 65 Reade St., N. Y. 





E"*ARADAY CARBON Co., 
LIGHT GARBONS, 


ELEGTRIG 











PITTSBURGH, PA. 
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1 THE ELERTRON MANUFACTURING SOMPAKY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN woke dese _ heya HANDSOME AND RUN vant STILL. 

















=== MA 


Perret Electric Motors #* Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 





THE DISTINCTIVE FEATURES ARB: 


‘7. LAMINATED FIELD MAGNETS, 
ZZ LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 





EXCELLENT WORKMANSHIP. 


oS 
In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. “™'} rich ig rm ofc seucy am Oy Se ye of 
Careful Investigation Invited.  Oatalogues Furnished on Application. 


SPRACU ELECTRIC RAILWAY 
AND MOTOR COMPANY. 
Out of six thousand, four hundred and sixty-four trips made by the SPRAGUE 


ELECTRIC CARS at Atlantic City, N. J., since that road was started, NOT A SINGLE 
TRIP HAS BEEN LOST FROM ANY CAUSE WHATSOEVER. 


This Road Uses the Sprague Improved Motors. 


1G and 18 Broad St., New York. 


Dart ELectric Licnt GomPany, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, *« to 100 H. P. 


WORKS, JERSEY Ciry, N. J- 


“G. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 





























EFFICIENT >. MANUFACTURED FOR 
if = ARC AND INCANDESCENT 

ELECTRIC yo See.,  $CIRCUITS. 
MOTORS = OF AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City Electric Co., 


15 DEY STREET, NEW YORK. 


O. E. MADDEN, President. E. T. GILLILAND, Vice-President. 
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DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 


FOR SALE AT A. SCHOVERLINC, 


The Western Electric Co., Chicago, /Il. 
and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 


For the Electricai Review’s New 
WN HK i f Ee Catalogue of all Electrical and Scien- 
tific Books. 


18 PARE ROW, NEW YORE. 






































VITALIS HIMMER, Manager. 


ON BIECTRICAL SuUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
4 0 KS ELECTRICAL REVIEW PUB. COMPANY, 


eee 13 Park Row. New York. P. 0. Box. 3,329. 




















Tae BEST = 


ga § Disque Leclanchée Batteries 





BLECLANCHE 
ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


= OVER 200,000 USED IN THE PAST pero ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 
jm, THE REASON WHY, is simply because our processes are the most perfect and our materials used 
i in the manufacture are the very best selections that can be obtained. 


va PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


Wy ONE OF MANY: ‘‘WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YE D NOTHI 
Sm] Y- 4. BUNNELL & Co.'s DISQUE LECLANCHE BATTERY. . pone: TNS SERA, TO 


| Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Assoclation.”’ 
J. H. BUNNELL & GO., 
106 ec 108 Liberty Street, NEVVT YORE. 


Send. for our Latest Catalogue No. 6, of January, 1888. 
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MANUFACTURED BY 


EMPIRE CHINA WORKS, 


} 144 & 156 Greene St, GREENPOINT, BROOKLYN, E. N. | 








| Our Ware is HARD PORCELAIN, the BODY 
!} and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 





Tym Porcelain Flectrical Supplies and Specialties, 


and GLAZE IDS T ICAL. } 


NEW PUBLICATION. 





ECONOMIC VALUE 


(MPORTANT ELECTRIC LIGHT AND POWER. 


TO ALL INTERESTED IN 


AMERICAN EXPORT TRADE 








EXPORT AND FINANCE is a weekly journal 
devoted to the interest of the American Manu- 
facturer, Merchant, Banker and Exporter in 
opening up and extending American trade and 
commerce with the South American Republic, 
Brazil and the West Indies. 

The South American trade now amounts to 
about $500,000,000.00 annually—90 per cent 
of which goes to Europe. Every American 
citizen wanting to help in securing this 
‘Enormous Trade for this Country,” should 
immediately subscribe for EXPORT AND 
FINANCE, Price, $5.00 per annum. 


Address, 


Export and Finance Publishing Go., 


5 BOWLING GREEN, NEW YORK. 


By A. R. FOOTE. 


Address: FP. O. Box 673, Cincinnati, Ohio. 


12m0, Handsomely bound in Vellum Cloth. Price, $1.00. Sent on receipt of Price, 


From the MANUFACTURERS’ 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a source of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers, The author is a thorough master of his 
s. bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical essays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 
interested in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 


should make it a popular publication. 
TE LANE & BODLEY CO, 


AUTOMATIC CUT OFF 


ENCINES 


RECORD, Baltimore. 

















Unrivalled for Strength, Dura- 
= bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 
PLANTS A SPECIALTY. 


265 to 271 WATER ST., 
sCINCINNATI, O. 


— gaan 
THE LANE & BODLEY CO. 








C. H. Jackson, Prest. 








Epwarp S. Perot, Vice-Prest. Jas. P. McQvarpe, Sec’y and Treas. 


THE NATIONAL GONDUIT M’F’G GOMPANY’S 


ROUGHT IRON GEMENT-LINED PIPE. 


FOR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM IS PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION, 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 








TE BABCOCK 


WATER TUBE STEAM BoOILerR Ss. 




















&x EWA ielep eh to 


pANCH Omteey 


iI BOSTON, MASS. sy 
S|“. g OLIVER ST 

PHILADELPHIA, PA J 
| "ST :?) 


ERSON ST = 


BROWN LESE c& Co., 
DETROIT, MICE. 
DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 


Locust Pins, CEDAR TIES, 
For Electric Railways. 


ati 


oO 
coon te 
SLAST CARONDE 

SC0,CALe ee 


561 MISSION ST 6) 
0 


LONDON. ENG.114 NEWGATE ST. 












MANCHESTER ENG, | DINE 
PARIS. F "RAN CE 

| HAVANA, CUBA 

| Al FLA HABANA 


RNE.AI 


W.R.OSTRANDER & CO. 


21, 238 26 ANN ST., usw YORE, 
Manufacturers 


SPEAKS TUBES WHISTLES. 
NNUNCIAT 
Electric a Mechanical "Bells, 
FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 











lWeLe NALA gs 
| 
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THOMSON-HouSTON SYSTEMS 


Electric Arc and Incandescence Lighting, 


AND THE 


ELECTRICAL TRANSMISSION OF POWER. 


DYNAMOS AND LAMPS FOR ELECTRIC ARG LIGHTING 
DYWAMOS LAMPS FOR INGHNDESGENT’ LIGHTING 


DIREGT CURRENT APPARATUS. 


Alternating Current Apparatus 


















































GENERATORS AND MOTORS FOR 
SLATIONARY AND RAILWAY WORK. 











All Necessary electrical appliances for complete outfits for 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC CoO., 


620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHICAN AVENUE, CHICAGO, ILL. 
WALL AND LOYD STREETS, ATALNTA, CA. 



















ELECTRICAL REVIEW 


























1 ‘TET | 


Westoghous Elecinic Company 


Pittsburgh, 


Electric Light and Power 


FOR ALL PURPOSES. 


Distribution by Alternating Currents, 


Central Station Outfits, Isolated Outfits, 


Incandescent Lighting, Arc Lighting, 
MOTORS, METERS. 


LESSEE Ss OF 














































NEW YORK. 


ISOLATED LIGHTING. 


Arc and Incandescent. 
Mules. 


MENT, 





DEPART 


S 
120 BROADWAY, 





INCANDESCENT LAMPS. 


ALES 


510 West 22d Street, 


SAW YER-MAN 
ELEUTRIC COMPANY, 


THE UNITED STATES 
Electric Lighting Co., 
HleeiG Light 

















THE WESTINGHOUSE ELECTRIC COMPANY, 


170 Central Station Plants Sold in Thirty Months. 


OFFICES IN ALL LEADING OITIES. 
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Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


cB NiINTS LTRAR. 


The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other ! 


The Cell contains 214 pints of solution which is nearly 
double that in any other cell ! 





No Running Over or Greep- 
ing of Salts. 


No Evaporation. 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 

— nothing for_Renew- 
als except for Zinc and 
Solution (a trifle) in 
from two to four years. 

= White Flint Glass Jar. 

= Black Rubberoid Cover. 

* Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 

Fewest Parts. 











414 ins. pe ins. high. 
LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 


THE 





j CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
AGENTS : HIBBARD ELECTRIC M’FC & SUPPLY CO., Montreal, for Canada. 
| CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 


Makers, 


NEWwWG YToRE: 


The Law Telephone Co,, Sole 


2 LIBERTY STREXZT, - - - - 


JUST ISSUED FROM THE PRESS. 
“The Electric Railway,” 


BY FRED HN. WHIPPLE. 


A new and original book designed to inform the practical 
business man without the use of mystifying technical terms, and 
formule. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power 
for any purpose. 








CONTENTS: 


Historical Development of the 
Electricity. 

How Electricity is Mechanicall 

Practical Thoughts upon the 
of Motion. 

Something about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 

The Application of the Motor to the Car. 

Early Attempts at Electric Propulsion with the Roads now in 
Operation. 

Some of theso-called “Systems” of Electric Street Railways. 

Application of Electricity to Elevated and Underground Railways. 

Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 

Some Further Comparisons of Electric Propulsion with other 
Methods. 

tS Electric Motor for Stationary Power Purposes. 

e 


Modern Method of Producing 


Produced. 


Current. 
The Utilization of Water Powers for Electric Transmission. 
The Purchase and Care of Good Belts. 
Some of the Possibilities of Electric Street Car Propulsion. 





One Nundred and Fifty Illustrations. 





Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 


_ Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 





ines of Force and the Production | 


Importance of Economical Steam Power to the Electric | 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAKERS OF 


| 
| 
| ARTISTIC 


Elertrliens & Combination Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
| specially adapted to the light medium; to meet this want 
| New Designs of Artistic merit and unexcelled finish have 
| been originated which commend themselves to intending 
_ purchasers, being shown in Parlors illuminated by Elec- 

tric light. 

| Architects and Decorators Designs and suggestions 

| carried out with fidelity to the given motive. 
MANUFACTORY, SALESROOMS, 


| 24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 


NEV WDTorRnR=z. 
Direct Reading Am-Meters aud Volt-meters, 





system of 


| WAJANTED.—Cheap 
of 


Telephone for interior 
| 
large building. 


| Address P. 0. Box 3391, City. | 
For Electric 


MOULDINGS > UEien. 


| Wooden Dynamo Frames, Etc. wu. ‘° "1, a 
John A. Robertson, 393 Federal Street, | ELECTRICAL INSTRUMENTS of all kinds 


Boston, Mass. Manufactured and For Sale by 
A. EK. EATON, 191 FULTON ST., BROOZLYN, W. Y. 


ROYCE & MAREAN, | ANTED.— Machinery to build. 
DEALERS 


| Specialties in CAST IRON 


| D | ‘ine solid CAST- 
ELECTRICAL APPARATUS i333", sow? 
Telegraph and Telephone Supplies, | “°t"* “<- 
No. 1408 Penna. Avenue, “anes 
Opp. Wiltiard’s Hotel. WASHINGTON. D.C. | 


PFilings® 


New Haven, Conn. 
Sen 
prone er 
MANUFACTURERS ot 
NN 


BILLINGS PATENT co 
=10) =) a el0) 2) >) 0) 10) oe Otc) a8) COMMUTATOR BARS, 
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GARBOW MUO) \U eee ELECTRIC MOTORS OR GENERATORS. 


a Ey 4 


C)PASQYISES, aa eo 
CXE RWIS, Goa OS UO 
3 WRENCHES , PLIERS, 


COMMUTATOR RINGS & NUTS, 


DROP FORGING oF BRONZE COPPER.IRON AND STEEL OFALL DESCRIPTIONS 


CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
|'Complete Steam Plants Furnished and Erected. 


_ PAT’D Nov. 6834, tae 
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ww. HH. COLE, 
| Electrical Engineer and 
Consulting Electrician, 
321 EAST 14th STREET, NEW YORK. 
bony Measurements and Estimates of all kinds. 


Sole Agent of the Phoenix Incandescent Lamp Co. 
Lamps for any System and Candle Power 


JAMES LEFFEL & CoO. 
SPRINGFIELD, O., OR 110 LIBERTY ST., N.Y. 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, | 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids “‘flashing”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINGC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabiing change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 








op 


Rig a 











J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, ILL. 


PATENT “K K. LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

















NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





PAILLARD HOW- Mucueri WATCHES. 





, SEE THAT 
AVOID em “Paillard’s Patent” 
ALL De | “Balance 
Spring” 
IMITATIONS, Wi scat 


18 size full plate movement. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch, 





bat" Hye rant Spe ee oy abate ee 


postage prepaid, os price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row, New York, P. 0. Box, 3,329, 


BOOKS 














POND ENGINEERING CoO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Highest EFFICTENCY. 


Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND OUT-O0OF}F 


COUPLINGS. 
BEST IN USE. 





They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Plants, 

Largest Saw Millis, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 





Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine (o., 


BELOIT, oe. 
Send for New Catalogue, 


POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 
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EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION. 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 
‘tant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, ete. 

Among the plants in which the Edison Automatic Dynamos have heen 
installed may be mentioned the following : 


Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, !,000 lights. 

United States Gunboat ‘‘ Yorktown,’’ Cruisers “‘ Balti- 





more”’ and “‘ Charleston,’’ and Steamer ‘‘ Pensacola,” and | 


a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “‘ Puritan,” of the Fall River Line, !,600 lights. 





Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 





THE EDISON UNITED MANUFACTURING COMPANY, 


eS Fifth Awenue, 


EXTRACT FROM THE REPORT 


| en 


DR. SCHUYLER S. WHEELER, 


— on — 


[Jnderground fire | ight \ires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. ‘The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. ‘The cable was connected to overhead are light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. 
Feb. 12th, 1,800 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


New Work. 





April 12th (including eight arc lamps 
and branch leads), 2,000 Megohms. 





The PARKER-RUSSELL MINING & M’F’6 CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


Sor. LOUIE. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 





‘THAGKARA MANUFACTURING CO., 


| 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC 4 COMBINATION FIXTURES 


For any Incandescent System. 


| Philadelphia, Pa. 


- PATENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Nianager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in- 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with the amount of 
work to be done. 








Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, N. Y. T. J. McTICHE, Manager. 


JARVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for ERECTING OOMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


Gi Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 




















Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom \ 
5 to 40 Amperes. 


ick make and 
I, reak uncontrol- ¢ 
led by the Handle. 








7 W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 
Complete Power Plants Furnished 
and Erected. 

Sunn ror CaTALogus. 

















Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
7 BARRIS. 


BURG, Pa. 





| ie oe = : 
| IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENCINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jré Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 
WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CQ., KANSAS CITY, MO. 
For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


WwW R i T E tific Books, 
YoR =z. 








i8 PARE Row, 
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CENTRAL ELECTRIC CoO., 






E HAVE A FEW MORE ANNUNCIATORS 
LIKE ENGRAVING, IN 4, 6 AND 8 DROPS, 


AT 95 GENTS PER DROP. 


THESE ARE GOOD MACHINES AND WORTH THE 
PRICE. 


SEND FOR SAMPLE. 








42 LA SALLE STREET, CHICACO. 











CONDENSING OR 
co MPO U ND. won-conensine. 
2s, . Mot yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY, 


STANDARD. %57%, ir 3% 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. Reliable. Over 300 soid the first year. 


All the 
# above built strictly to Genge,w aay te 


epairs Oarried in Stock. 














' ' ’ 
WE S | G HD lJ S 7 T JRGH, 
CHICAGO. 156, treet, 
T. LOUIS, 302, 304 Washington Ave. 
DENVER, 1830 Seventeenth Street, ‘ 
OMAHA, 1619 Capitol Avenmp, ¥ F.C c ae. 
PINE BLUFFS, Ark. y & Sons. 
ant t LAKE CITY, 259 S. Main St. t Gtah — 


=m |heWestinghouseMachineCo pss 


PITTSBURGH, PA.U.S.A. 











a 


8 








ILADELPHIA, 
KANSAS CITY, 


608 Chestnut St., M. R. Mucklé, Jr. & Co. 
312 —. Avenue. Fairbanks 





& Co. 


BUTT T E. Granite St. Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Co. 

D, OR. 33,35N. ye 8t., Parke & Lacy Mch. Co. 
The D. A. Tompkins Co. 


eating Imp. & Mch Co. 
C. E. James & Co, 


CHARLOTTE, N. C. 36 Coll 
ATLANT. GA. 45 8. 
DALLAS, 

CHATTANOOGA, TENN. 


br Bt. 





EEA DQUARTEERSsS 


——— oes 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
: MACHINES SHOWN IN OPERATION ; 


BY THE MANUFACTURERS, 


Ee. EE. Garvin c& Cco., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR '.LUSTRATED CATALOGUE. 
W Rg i I E Catalogue of all Electrical and Scien- 
tific Books. 
18 PARE Fi 


ow, NEWV YORE. 


d NEW ENGLAND 
BUTT CO., 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 





For the Electrical Review’s New 














ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of eve 


Dengsipticn 
~~ “sk —- 


FINE CASTINGS A 
SPECIALTY 





« 16x24 DOUBLE BRAIDER. 








WILLIAMS & POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


pOELE ELECTRI¢ Mr | 


Canara OF 
qhi¢ ARaTUS uly 
ATU eS OF ALL 
on 





onr 1 * SUPPLIE 














R. T. WHITE, 


12 Pearl S2., fa aia 6 ig BOs TON MASS. 


yp IMPROVED 

| PATENTED MATERIAL 

FOR STREET RAILWAY 
ROADBEDS. 


Yip) 
/ 4 BEST MATERIAL, LOWEST PRICES, 
YY; CORRESPONDENCE SOLICITED. 














THOMAS ASHBUBNEB, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 


BELL HANGERS’ HAND BOOK 


Bw FE. B. BADT. 
106 Pages, 97 Illustrations. Pricy ONE DOLLAR 


Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
Annunciators, Burglar or Fire Alarms, Electric Gas os Ap- 
paratus, Electric Heat Regulating Apparatus, Etc., Etc. 


THE ONLY BOOK OF THE KIND PUBLISHED. 
ELECTRICAL REVIEW, 
Sent, postage free, on receipt of price. 13 Park Row, N.Y. 
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SEND FOR CATALOGUES 


of the following lines in which we 
are the leading 


Manufacturers and Dealers: 

ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 
WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 

TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 

We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper- 


sence, we consider the best wire for the purposes for which it is intended. 


Western Electric Company, 





277 South Glinton Street, Chicago, 





AND COR. THAMES AND GREENWICH STS., NEW YORK. 





WELLINGTON 


T Belt Nolder 


The simplest, cheapest and 

handiest device in existence 

. for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 


3 Al 16 Market Street, 
y OHICAGO, ILL, 


General Electrical Work, in all branches of 


Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 











MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 





ARG AND INCANDESCENT LIGHTING, 





This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 


FACTORY: 
Oth Ave. & 27th St., New York City. 





THE ARMINGTON & SIMS 


Automatic Cut-off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
mm CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 


2,500 ENGINES IN. USE. 
— SEND FOR CIRCULAR. — 


AMERICAN ELECTRIGAL DIRECTORY FOR 1889 


PRICE, #5.00. 


OVER 








The best and most permanent medium for advertisers in the electrical | 


field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

‘This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
IRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 

















Vol. ¥. 113 Liberty St., New York. $2.00 Per year, 
THE | _ CONTENTS. | Is the Best Ad- 
STREET RAILWAY | incinding 30 pages of reading matter and | Vertising Medium 


: illustrations 
JOURNAL, | A Directory of Street Railways in 
the United States and Canada. 
11S” Liberty “Street, A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. 


through which to 
ere Street Rail- 


ways. 








Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 


. GALLAHER, Secretary. Sole Manufacturers, 








18 Cortlandt St., N. Y. City. | 


For the Electrical Review’s Ne 
Catalogue of all Electrical and Scien- 
tific Books. 

NEV YORE. 


anager. 
649 & 951 BROADWAY, W. Y. 


18 PARE ROW, 





J. E. JEFFORDS & CO., 
Root Electric Gas Lighter.|-o2 2s" Suis 
ad 


‘ Of Every Description, Made to Order. 
By this system of Elec- '25 years’ experience in this ch of the business. 
2716 to 2738 Salmon St., Philadelphia, Pa, 


: Pour or ENGINE 
"Gaadeubeall ENGINE Te) 


| 
Root Electric Gas Lighting Co., E ERIE PA. 


Rooms 612, 613 and 614, 225 Dearborn St., Chicago. | astern Agents, 0. R. Vincent & Co.. Room 16 
15 Cortlandt Street, New York. 


ee tric Gas Lighting, house | 
and fixture wiring are 
dispensed with. ach | 
light is complete and | 
independent. Full in- 
formation will be given 










MADE ONL 








FRANKLIN S. CARTER CHAS. M. WILKINS 
ESTABLISHED 1867. 


PART RICK & GARTER, 


MANUFACTURERS OF AND DEALERS IN EVERY DESCRIOTION OF 


| i P| | 
| | 
aay WU ] 


E. WARD WILKINS. 


ETORS OF THE 


SOLE P 
NEEDLE ANNI AND BURGLAR ALARMS, 
WE MAKE A SPECIALTY OF 


BELLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPA 


PATENT 


RATUS 

A AND A FULL LINE OF 

SO J = ot Of She we ok ©)» ae 8 Ok ON Moe | OM —) ~1 OU ','40) -1 © 
We publish Catalogues of all our Manufactures vill f t iy ad 


application 


N.B fhen ap} aC) a Or pl t I Bell General 


Supply” Cat logue is wauted, t 
PHILADELPHIA, PA. 


ess upon 





114 South Second Street. 








sure D 


CLEVHLAND, OEIO. 














NATIONAL CAREBORN CO. 





MANUFACTURERS OF 














ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 





THE EDDY ELECTRIC MFG CO., 


NEW YORK, 
PHILADELPHIA, 506 Commerce Street. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, irom 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 


Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 
For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise, No Spark, 


SATISFACTION GUARANTEED. 
WINDSOR, CONN. 


33 Church St,, BOSTON, 620 Atlantic Ave.. 





























H.E.&C. BAXTER, 








~All GENUINE 
INGOTS & MANUFACTURES 


REG TRAD E MARKS 


S Nei Ohio? 





|'PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
JHE PHOSPHOR BRONZE SMELTING CO. LIMITED 
bel 4 ARCH OF PHILAD NEL PHIA Pa USA. 


eee ALM An 
BRONZE IN THEU E 







FAL 






Hs wiz 













For use with Acoustic Telephones and for gen=- 
eral signal purposes. Works well on lines 
up to three or four miles in length. 









Send for Descriptive Circular With Prices. 
Magneto and Extension Bells, 








Electrical Supplies of ALL KINDS manufactured and sold at 
the lowest prices. 


VIADUCT MANUFACTURING CO., 


BALTIMORE, MD. 








18 Fulton Street, weet E, D. 


Hand and Power Generators of all Sizes, 


STORED ENERCY. 


ELECTRICAL ACCUMULATORS 


Railroad Car Lighting 
Long Distance Lighting. 

















| ~ Central Station Listing 
Isolated Lighting, 

















ESPECIALLY ADAPTED TO 


STREET CAR PROPULSION 


AND 
| For operating Central Station and Isolated Plants during 
| periods of LICHT LOAD, enabling steam plant to shut 
down. 
| Can be used with any Direct System for completely 
displacing gas. 
The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


iators. 
? vw RITE To 


~The Elcrieal Aveumlatr Co, 


44 Broadway, New York, 


Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East. 


Stating system used, capacity of plant, power available 
and other requirements, 
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Fort Wayne Jenney Electric Light Company, 


EO RT VW AYNE, IND 


MANUFACTURERS 






The most carefully worked sae pie 
out and Complete Alternating ~ : 
System of Elvctric Lighting in (Em a SLATTERY [NDUCTION SYSTEM 
existence. ArmaturesandCon- © —— = | Incandescent Lighting 
verters guaranteed. 12-16 | & : g 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed, 





AND THE 


Original suuney System 
ARC LIGHTIN G. 


CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. ieee 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 


EF. ADAM SUC’S; CITY OF MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60., 


2S & 227 TENTH AVE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK. =>7s0% =aners- 


Detailed Estimates made and Contracts taken for ——- FROM '/ to 36 CANDLE POWER. 
EQUIPMENT OF COMPLETE 
2'/ to 40 VOLTS. 


Steam and Electrical Plants 


ANY SYSTEM 
ARG AND INGANDESGERT LIGHTING, | | CATALOGUE 


CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, operated overhead, “EDISON Tr. A MP Cm). 


underground or by storage batteries. 
Address, | 


EUGENE T. LYNCH, Jr., Consulting Engineer, | HARRISON, N. J. 


120 BROADWAY, NEW YORK. 











or Dynamos, 





For Battery 





ON APPLICATION. 








